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Fig.1 A rifted basin model and its gravity anomaly
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Fig.2 The edge recognition results of the rifted basin model



- 134 - w5 b &K

46 %

JE 2SR B A M AR 4 B L 22 UE AN e, 2 A5 2%
X G AR 25 R Ry A I, S 4 5
#79-0.3%10° kg/m® F1-0.5x10° kg/m’ #4723
BRIy AN 3a F 3¢ BT s, AH N H NVDR _
THDR AbEEZE AN 3b A1 3d iR, 249 8 22 R
W, BBk ARE Y BEAS B i S r AR AR ARk R

70

607 -
= 1.0
50 ; 2.0
. 9 ;‘, - 3.0
§ 40 R . 3 i ,4.0§
= 5 i1 50 &
= 6.0
20 JSE N 3 -
o, 3 8.0
10 y\\i ‘ 81
g % g‘» = 10.0
0 10 20 30 40 50 60 70
x/km
(a) BEFEN-0.3410° ke/m’ BLHASIRIER
SRASFI P L VR
70 ] e
60
0.5
50 1.0
: 20 L5 g
& 2.0 4
= 25 ¥
- 3.0
35
10 4.0
0 T ‘“ T

0 10 20 30 40 50 60 70

x/km
(c) B EZER-0.5<10° kg/m’ EEIERIE R E
B2 AR R E

L PR (1% SR B 22 0 8K (B A X kR AR
AR, RN, % B I S A5 AR
NVDR_THDR 11545 5 5 W % B 2516 1) Ab B 25
JUT-2— 200, I RE 550 11 B b S e 3L 55 780 ok a1
(AT E AT UL, % 25 B R R TL T AN 4 52 ) i
2 i0E Rk, SUVHIESE S

0.9
0.8
0.7
0.6
(1)
0.4
- 0.3
-0.2
0.1

70
x/km
(b) 2R -0.3310° kg/m’ I 7 JHEG R
#NVDR_THDRE:H

y/km

S %

20 30 40 50 60 70

x/km
(d) B BEZH-0.5x10° kg/m’ b JL 25 R
#NVDR_THDRE:

3 BEEARRRMAEEMRBAIHHEIRAHER

Fig.3 The edge recognition results of the rifted basin model with different density contrasts
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Fig.5 The edge recognition results of the combination model
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Fig.6 Gravity anomaly in northern Ordos Basin and the edge recognition results
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for a rift basin based on combined multinorm and normalized verti-

An edge recognition technique enhanced with interface inversion
for potential field data

FENG Xu-Liang'*, WEI Ze-Kun'"

(1.Shaanxi Key Laboratory of Petroleum Accumulation Geology, Xi’an Shiyou University, Xi'an 710065, China; 2.School of Earth Sciences and Engi-
neering , Xi’an Shiyou University, Xi'an 710065, China)

Abstract: One of the pivotal tasks in energy and resources exploration is identifying geological boundaries such as petroliferous struc-
ture, ore-controlling faults, and rock mass boundaries. The edge recognition of gravity and magnetic potential data has unique advanta-
ges in the detection of geological boundaries, and has become an indispensable and important means in energy and resources explora-
tion. We have combined interface inversion and normalized vertical derivative of the total horizontal derivative (NVDR_THDR) for po-
tential field data to improve the effect of the potential field edge recognition method for deep small-scale geological bodies. Firstly, we
invert the gravity anomaly using density interface inversion method to make the anomaly more prominent of the small-scale geological
structures, then the NVDR_THDR technique is used as an edge extraction and enhancement method to deal with the density interface
inversion result. The results conducted with rifted basin model and the isolated bodies model show that the proposed method has obvious
advantages of edge enhancement and can balance the deep and shallow anomalies to some extent. The real gravity data test of the north-
ern Ordos Basin also show that our method can detect the small-scale faults in the basement of the basin, which indicates that this
method can be successfully used in real data processing.

Key words: edge recognition; density interface inversion; gravity anomaly; edge enhancement
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