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Abstract There are various high frequency noises in the airborne gravimetry; therefore low pass
filtering is an important part of airborne gravity signal extraction, and the most important step is
to design a low pass filter with better performance. The finite impulse response low-pass filter is
commonly used in the airborne gravity data processing, but the result of this method has obvious
edge effect that leads to data rejection at both ends. In order to solve the problem, this paper
introduced a method called Fourier basis pursuit low pass filter which can effectively suppress the
edge effect. Using basis pursuit through global optimization and the so-called interior point
algorithm, this method can effectively squeeze low frequency signals in low frequencies, thus
separating low frequency and high frequency signals, and reducing spectral smearing and leakage
caused by the finite size of the time series. This method is verified by simulation data and

measured data. The root mean square errors of the east-west survey lines and the north-south
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survey lines are 0. 7X 107" m

s and 1.4X107° m « s *

, respectively, which is equivalent to

FIR low-pass filter method after abandoning edge data. Our results show that this method cannot

abandon edge data or abandon a small amount of edge data, and thus greatly improve the

utilization of the airborne gravity data.
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Fig. 1 The data of survey line gravity disturbance
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Fig. 2 The data of survey line gravity disturbance with noise
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Fig. 4 Comparison of the result of FIR filters using window function and FBPLPF method
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Fig. 6 T survey line raw gravity disturbance and comparison of the result with different filters



12 14 B 0% {5 . 25 T 7 8 L 3 30 BN 0 U8 O TR I AR 4743
5 x10¢ 140 - : . . - -
o — FIRG A%
120 - — FFTHEHE 1
— - FBPLPF 7%
100 - - GTHAHREER 1
~ ~ 80 _
£ £
S s oOr ]
Eﬁ En 40 - A

800 1000 1200 1400 1600

R

0 200 400 600

&7

20 1
0 .|
20 T ey T Yrray?
0 200 400 600 800 1000 1200 1400 1600
R

L £k I 0 5 0 P 8 S DB e 45 2R L A

Fig. 7 L survey line raw gravity disturbance and comparison of the result with different filters
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& T R § 4.28 —5.48 —0.11 1.80
MET w200 %08 °
FBPLPF J i 3.75 —3.02 0.04 0.73
FIR i ok 503k
vy ey 2024 —2.73 —0.21 1.38
(=B 45 200 S50
i o
FET i i 2 )
| &8 N - 6.03 —5.05 —0.08 2.06
WEL e s 200 30D
FBPLPF J5 i 6.91 —2.07 0.05 1.38

O 1.4 mGal, iR J7 L AR BE IS 55 GTGRAV B/
FHH B L TR FET JRPA BV & 3E 10 4% B
Bl R BEDSZAR T I PIF 7 k. m L2 52
7= ] RE S R D g AL I £ B g R R A e s T H
SEHG L AT RE T A AR AR 22 BE AN K TR L Ak
R AR 22 BOE B 5 1858 3% IIET 6 18] 7 RSk
2 AT LA i B 5 B 1E 8 B T I RS A AL
/0 A BRI 18] P 1) 19 320 % 3800 A1 O 9 2 0 K8t A
X T 6 2% & 5 AT s T T 0 R U X —
AR W H 2.

ROR RN R RS & iR #1 s R DBU R S VAL
L AR SCHR T — PR I 98 I 7 35 » RV L 35 2R

AU 98 T % 25 D7 LB A0 S I 1 A S )
o P T S A A 0 I AR R AT FIR
PR FET U8 I FHT J7 15 B9 ROR 25 SRR W
Tk RE W A B A BRI 8] 5 51 04 3 75 G A3 i
U AEAR R PR JEE I o ARG 208 % 3 G 30 T HL 5 FIR
T BRI ROE L BR T30 G800 i 1 45 SRR LA 2 AR
(19 i o 0L 2 T g S0 8080 1 )T 3.8 7 TR S 2
Je TR B TR B N 2. 2 GHz 13
WAL E R A Matlab i 5 405 R 7, BT 51
FMLL P /KM LT 0.5 h. T i85 Z MK
RO 2 ) I R R 5 X 22 0 R 2 AT 2 S RE
WA B B X T R R R A B Al
DU 9. 3 40k JR T B R i i =S = 040k
JE TS L A B B PR e B[R] 2 — 2P 58 A
SRR A B R0 A JE BE L 0 p B Oy 3 B T
it s B 7 ACHR B Ak B P A R i — 22 BE
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