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Fig.2 Schematic diagram of marine geomagnetic base station
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Fig.4 Schematic diagram of geomagnetic measurement unit
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Fig.5 Schematic diagram of acoustic response and execution circuit Fig.6 Flow chart of Goertzel algorithm
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Fig.7 Outdoor comparison test

B L7 AT, 2 B ACES A5 0 1 5 B Mt e A2 A LT — 30, b oK SO W] . B 154 A i F 8
H LA BR 2 6 A0 22 T N ) 5 | S 1) 10 3 0k 1 2 25 18, SR )5 4 A 7 22 40 38 . 487155 Sentinel HifE H
AR BRE BE R 0.193 nT A SCAXARE BE R 0.239 n'T. 53 ANk B 4145 His . 5 1 41 0 I 7h Hrfi ik 2 000 Fff
UL Y 100 NFEA A, 55 2 2 Al 5 000 BT 100 DMFEAS AT, 223158 Sentinel #u @4 H 28 55 (K5 B2 0.191 nT
1 0.195 nT . AL 28 BYAE BE 43 518 0.237 n'T F1 0.242 n'T, P AL 4 )7 22 B AL R R 0.05 n T £ 4 .
TIE BH A SO I 205 L, 2 30 L b T 72 3l 7 o G

A R T B UEAL RS P 2R R AR G D) BE RN AT SR L 2 A S O KR RN Sk A8 T 2 IR BSR4 BB K
Ty 38 TR RE I GIE B P 22 B R 48 T AR IE 3, RE AR IIE AR B A [R1li

3.2 EwELEIRE

J T B UE A AR AR AR PR R L T 2018-01 #5388 18] PHAT 017 ffy 7 i M B Sk b AT 170 B30, 3K 08 Vi B K R
2 436 m, XS EERR 1 min W& —K . P IEACESFERBOE R 5 Sentinel M H A8 5 V8 b5 3 46 & A= w4, 2
B RS FEES 500 m, AUER T 2018-01-06 A i, 2018-01-28 AL I , AL 2% [MIUAJS & B Sentinel 1 fi
I 725 3 00 -8 1 B8040 Bk 2 8 8 TF A8 AR B (> 1 000 n'T) B IJG AR L 1% 80HE JC ¥ 1E 4 (0 L AR SO A 28 ) i 5 4
EH B ERILE S,

32770
32 750,
32760 o 75
532750 %
8 32 740| % sz 7o
2 32730 iR 32735
1 )
& 32720 4 32 7307
32710 ¥ 32725
32 700 ' . : . . . . 32720 ' ‘ : - ‘
0 5000 10000 15000 20000 25000 30000 35000 0 300 600 900 1200 1500
t/min t/min
() LR R LW HRE )L F— Rl B 2%

K8 g L siggs

Fig.8 The experiment results at sea
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Design and Implementation of Proton Precession
Marine Geomagnetic Base Station
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Abstract: In order to overcome the shortcomings of complex operation (deployment, release and recovery)
and high labor intensity for geomagnetic diurnal variation measurement with magnetometer attached to
anchorage system by submarine buoy during deep-sea magnetic survey, it need to design an integrated and
portable proton precession marine geomagnetic base station. This paper introduces the basic working prin-
ciple of proton precession geomagnetic measurement, and elaborates the main control system, geomagnetic
measurement unit and acoustic release system of the instrument. The frequency measurement accuracy for
the Larmor precession signal is improved by using multi-period synchronous measurement method and lin-
ear interpolation zero-crossing frequency algorithm. Goertzel algorithm is used to improve the computa-
tional efficiency and reliability for acoustic response and release. Then the instrument and commercial
instruments are tested on land and at sea. The results show that the performance of the instrument can
meet the accuracy requirements of deep-sea magnetic diurnal variation correction measurement, and the
operation at sea is convenient and reliable. It proves the validity of the integrated design of marine geomag-
netic base station based on proton precession in marine geomagnetic diurnal variation measurement.

Key words: geomagnetic diurnal variation; proton precession; geomagnetic base station; integration; port-
able
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