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Abstract

Vector hydrophone can simultaneously obtain the information of acoustic pressure and mass
point velocity of underwater sound field, which provides a new idea for the development of high
SNR sonar system with important military application value. In this paper, the physical explana-
tions of the mass point velocity acquisition, the spatial filter of “8” shape directivity, DOA (Direc-
tion of Arrival) estimation and attitude compensation are discussed. The working principles of
MEMS (micro-electronic mechanical system) biomimetic piezoresistive vector hydrophone and
platinum wire hot wire vector hydrophone are presented.
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Figure 1. Real picture of vector hydrophone [1]
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Figure 2. Combined co-vibrating vector hydrophone [4]
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Figure 3. Schematic diagram of sensitivity and directivity of
vector hydrophone
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Figure 4. x-Channel “8” type directivity of a vector hydrophone @ 500 Hz [4]
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Figure 5. DOA schematic diagram of binary array
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Figure 6. Spatial position diagram of sound source and vector hydrophone
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Figure 7. IMU PCB of vector hydrophone
B 7. EEMBIRREKITIRESNE PCB LB

V] 7 &2 W ) — K R B d 2835 W& PCB ENRIZLER A, &t =l MEMS Jimsdt B2 v =l kg
BEACR K IMU AR R B0 . m e HH SRR KT S A A, LA A AR M A5 U2, DA S5 /K T 23 Ok T
MR REAT RS, AT IEAEREAT K e M ZE TR 2 e DO Bt AT 1 st [4] [5], Bk 7KW 84

DOI: 10.12677/app.2022.126042 366 S A B


https://doi.org/10.12677/app.2022.126042

NE

SEEEREMIEE SR E I ZNE o Wl A S AT B SOMAR BE 8.2 km, R STHILA XTSI GPS #E
TR Sy 165 R SRR T 45 TS AZ I 10 m /K IERAL, BT 750 Hz 7595 JECEE S LA A
10 m KiRAL . WRIGLREW], RIAT REAKIT d LM, 7 frfflith S GPS HERAE A BN 22 H AR
B RAEEHMEE DOA M5 T LM 5 GP tH S AUE W) & BB -

6. MEMS & =EKITEE

IEAERBEE MEMS filiE T2 AR, S 1 MEMS BOR S 2 58K Wr s W 7 HE[6] [7]
[8] [9] [10]. FEAARR, THAEA REESESET T, MEMS K& 7KW 8% B Gt i) s i sS04 2R /K W
HAW RS, SRR 85 90— B K 7

=
md|a™

”uﬁY
X

2%

Figure 8. Layout of biomimetic ciliated MEMS piezoresistive vector hydrophone
and its varistor [6] [7] [8]
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Figure 9. Vibration velocity sensitive structure and packaging of hot wire MEMS
vector hydrophone [9] [10]
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