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Abstract: The adaptive recursive least square (RLS) method was introduced for the first time to
suppress the low-frequency (0 ~ 500 Hz) background noise of 100 km transmission optical fiber hy-
drophone system, and compared with the direct subtraction (DS). The results showed that DS had
poor basic noise suppression effect for fiber-optic hydrophone system, and RLS adaptive algorithm
had obvious noise suppression effect: 16 dB@40 Hz, 20 dB@100 Hz, 15 dB@200 Hz , 18 dB@300
Hz and 13 dB @400 Hz. After RLS adaptive noise suppression, the noise level of the system above
350 Hz was stable at —95 dB, which was equivalent to that of the high frequency part. RLS adaptive

cancellation could suppress the noise and retain the useful signal in the sensor probe.
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Fig.1 Schematic of adaptive elimination principle
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Fig. 3 System diagram of 100 km fiber optic hydrophone

A4 IR R I K 1 550 nm B R R % 2 58
RIO OGS O R HIE 1 mW , O LR & &
A BH Ik SO R [ OG E & B o K 100
km | H 4% 250 nm B AL OL L . S % T AL
(RD) AL BT A (SD) ¥ B 22 0.343 m Vi K
R 14 m (38 5 R i W ASOR B, SR F 47 2R B A
T AU 85, YL e e —5. RIETH
25 BF WA (P 4Ca) ) vl DAAR G 3 Bl 446 b 5L 20 455 e
o STE THEAM A (E 4(b)) , v B K oA 5

P

(a) EZPERE

5, [ L 32 K Hh R B I A A . R S )
e ARG Hh 4 A — BE R G LT, K 60 m, F
FHE o3 2 58 R P 455 20 0T e L AR s, i A/D
PEATRAE o AR GER AR AL 7 A I PN I S A 9
K (PGO™, MERAEWOE & 19 IE HIIAR 0, = 24 kHz,
iR )E , 2% T WAORBRE S E NS H 55 1
T WGBS 5 AN JF @ JHE A (DS)
FIRLS [ 15 N9 % 3k 47 b B0, 3K 5 4 W8 s 09 A5 ]

fRE .

(b) FLREAKHE

K4 RIFISIFTALEREL
Fig.4 Environment of RI and SI

3 L& R R

ST 2GR RE %R 192 kHz, 7840 % 1 5[5 1

B B9 AL IR R M s ) AR 18 R RS 8 %
8B E Ak 0.998, B 5k M Sk 200, 4T
RLS Ay [ 38 R e 7 B, R R an &l 5,



Bl BK SC, 45 100 ke A& i R 2T 7 T 4 22 GEARARIGE A 19 3 107 1 B 4 AR 35

0 200 400 600 800 1000 1200
f/Hz

Fl5  0~1200 Hz M B DI RLS W 7 ) i s 2 Pl
Fig. 5 Diagram of DI and RLS noise suppression effect in
0~1 200 Hz band
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Fig. 6 Diagram of DI and RLS noise suppression effect in
0~500 Hz band
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Fig. 7 Diagram of RLS noise suppression effect with intro-

ducing analog common noise and detection signal
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