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Modified Two-Dimensional Wavelet Filter

Normalized Frequency Response of

2
1 000 X1 000 m”
, 1,
10 000 (
100 , 10 m),
1
Tab. 1 Statistics of Model Information
(LXWXH) /
/m? (kg *m ) /m /m
A 100X100X100 1000  (200,500) —100
B 100X100X100 1000  (800,500)  —250
2,
s x3=0, 2 )
A
B , )
B A
§1.1 ,
1 000X
1 000 m?, 300 m ,
10X10X10 m’ o
, (5,
, —275~0 m,
25m 12 ) 3,
500 m s



11 3 325
1 000
E E E
22 60
800 |20 I]g 30
| 10 14 40
600 v 10 30
CESST) ] 6 0
" o | - 2 ‘l"': To
) 1 y B30 -6 -
" i it
] -50 B
j B -50
200 -60 é% -60
0
(a)Gxx (b)Gxy (c)Gxz
1 000
E E E
B @ 73
- : 10 !?10 g
- K 2 g
600 = 10 . 10 gg
o 2 fo 3
- -30 29 a3
0 . 40 . 30 3
: -50 - 15
- - -50 5
200 -60 -60 k]
0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
(d)Gyy (e)Gyz (NGzz

2
Fig. 2 Model Gravity Gradient Tensor

1000
125 750 800
5 650
IU 550 i
450 600
350
250 400
150
50
2 -50 200
o

2000 4000 600 800 1 000

1 000

2000 400 600 8OO | 00O
{a)0m (b)-25m (c)=50m (d) =75 m

0 200 400 600 800 1 000 2000 400 600 BOO 1 000

200 400 600 8OO 1 00O 200 400 600 800 0 200 400 600 800 1000 200 400 600 BOO 1000

(e)-100 m (f)-125m (g)-150 m (h)-175 m

1000 1000 | i
200 1150 4200 11500
5 3400 9500
600 g 2 600 L7500 600
400 3 18000 ; :ﬁﬁ 400
35 4
: 1 000 1 sou
200 p 2 200 209 200
0 0 0y 0

200 400 600 BOO | 000 200 400 600 800 1 000

0 200 400 600 0 200 400 600 800 1 000

(1)=200 m {1-225m (k) 250 m (1)=275m

3
Fig. 3 Detection Results of Buried Models of Different Depth
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Application of Density Anomaly Depth Detection Using Gravity Gradient
Eigenvectors and Multiscale Analysis Approach

LIU Jinzhao'* LIU Lintao* LIANG Xinghui* YE Zhourun® LI Honglei®

1 First Crust Monitoring and Application Center of China Earthquake Administration, Tianjin 300180, China
2 State Key Laboratory of Geodesy and Earth’s Dynamics, Institute of

Geodesy and Geophysics, Chinese Academy of Sciences, Wuhan 430077, China

Abstract: Compared with the conventional gravity measurements, gravity gradient measurements re-
flect the structural characteristics of the underground density anomaly with higher sensitivity and spa-
tial resolution. Airborne and satellite gravity gradient survey systems have been put into use on ac-
count of continuous technological innovation, whilst wide range and high precision gravity gradient
measurements are available. Therefore, the main challenge is analysis, processing and interpretation of
extensive gravity gradient data. This paper addresses depth detection of underground density anoma-
lies based on eigenvectors corresponding to the principle eigenvalue of the gravity gradient. As density
anomalies of different buried depths have different wavelengths, we can split the gravity gradient ten-
sor into different frequency bands taking advantage of the multiscale analysis approach, thereby en-
hancing the detection ability to detect deeper density anomalies. Through the analysis of the synthetic
and measured gravity gradient data, our results show that the gravity gradient eigenvector and multi-
scale analysis approach can effectively determine the depth information of density anomalies. The pro-
posed methos is robust to interference sources and random noise.

Key words: gravity gradient; depth detection; eigenvector; multiscale
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