IEY_NY e domio TR ) osled & Ale (3l 1l 5 5955 dloxe

S g0 Joud 0392 50 gladkin g ouile SU SIS sdednr 3lwjl ¢ SuSad

¥ *) \
L;\u' Oled L;'YLZ-N;J‘ aé‘jﬁ‘ﬁ‘ A ¢ Gde] ‘jl.;.koau

Ol st ol b ablio 5 (s s udad 5 g oSS 58555 g
olel g a/jh&&br

OYAYAN + 50 g, AYAVO/F il s &)

oS>

Codge dlgey S2ge Jusd (o 3 &5 S (sladadiy sudlyd gblie tin slo 2ol )5l sl ol B9y Sage i
Jilato daty glaiie sloadsS oo Cuams 4 ol o) & K3y (oin 5SS L) iy lise sla S5
S g Job 4 o5 ool Glaulide alaly ) dlgy Sage fodd (lielad Conile S > ad e (LS
mad ol b glabads dedex oo (3 1) \Soded chiinsd Sogo ol pd didn blas (o3l & balad o)y Siwy GBus dedi>
Sl (o 028 odalie (o loxin g o (Gyg0y> Ll (&) (olidoriz Jos (jhg)) WIS o0 glad (5 lxin g daiizr sl
51 okl b gycplil 5,8 anlgss (g3l lSsT 1) ros (ladaiis (slaal (bly Glocl o )3 (g, il (ys5UgS (clodosis
ol & Vbl el glajlys ululy o5 55 pais 0 S ol o S S Sage s giluliy caols
GoepS dady ol 22 & (S5 Jao S ) Job (egias cloodh g5y ey ol el i SSE 09 Sy
5 L5 Gras dady Lo glile o o Sgiomels Szl b diidgd 93 ablis s YU yy tlto glae g | o)l5lo
Olpl Curdd jalaiods Gy Cawl YU gl 30 Geas SIS g b sbaslys )0 st (daw Gl ccplply (cwl s Jlos!
$iloil Srgo ol s I oleiyd g Cusl od o ol (slajls )3 (JiSow Srgo (silojl calps Sl 3k s ¢ o
gy S Jodd P9y b o] Cunl ol Cawdty Bl gras SIS I B e & 0 YL ()lxing g JUiSw g 00
Soge i Cools oSy 51 olaiwl b ¢ oGl 00 3)51)4 ot daudi> zhis gladdeS g odd Juloo Jobs JUiSow
ol 0db (gilofl (o I Bree ladadde SISl gy Sage LA5 g csilelix ) Lely IRl S alie 4 S
ol 003 Jlosl ¥ 855 b oo (sloodld 55y (g ol Gipen

S99y Jolds ailate (pl olidopej Bl I casl Wl gbiysjls dilate 4 bgsye coolitnl 3)50 (ABly sloodls
ahd g Jlas gy b Ll iy b e —5K3l i) b 0T (05 095 o5 Sl (1S (6555 oS L bes
Loyl (S (agix (450 )3 5 48,5 )13 (G)USE gls g gt ol gl o ()5 sl gl ol (ul)S ol g ol 003
Al slaoslaS 5 (slo ) liges, Sl bas &5 33 3lsS= sy i b o (S8 58 2V (i el 03, Ly (3,25
I iy dlaols g ol VYE ol bosls 1 &3m0 <o 53y by oo Jles] b esuios ol 5 sl 0 5 aly LSt
- Job Cuxbge g pl)S (o) pe cunl oad 0313 (5 S oSl DIV b Fyew okl (slaad Sl Gls jelateas o] 13 a5 jzeglS
sl 503 (S58855 9 ool 0] Sl b (5 (38155 3 4 02 3

Jebos wlus SS& oo o SIS g)lim o jluhis s Sage b gy Sage Jdd 150l slasjly

“Corresponding author: ebrahimz@ut.ac.ir il 05, 155"



'Y

S g Jook 03 g 55 shadhie 5 okile Sb S1E Slaantar siluil 5 eSS

Separation and reconstruction of residual and regional gravity sources in
wavelet transform domain

Muhammad Ali Ahmadi', Vahid Ebrahimzadeh Ardestani'” and Loghman Namaki’

TInstitute of Geophysics, University of Tehran and Center of Excellence in Survey Engineering and Disaster
Management, Tehran, Iran
2Islamic Azad University, Sanandaj Branch, Iran

(Received: 25 July 2012, accepted: 1 December 2014)

Summary

The wavelet transform is used to estimate geometrical parameters of two-dimensional
cross sections of gravity sources in which the continuous wavelet transform shows the
location of the potential field singularities in a geometrical pattern as a simple cone the
apex of which tend to the corners of the source cross section. Within the space-scale
framework, the continuous wavelet transform, in special scales domain related to the
wavelength of causative body anomaly, the lines formed by joining the modulus
maximum of the wavelet coefficients, intersect each other at the position of the point
source or along the edges of the anomaly source (multi-scale edge detection method).
However, the procedure may fail, since the observed anomalies are superpositions of
effects of different sources. Therefore, the total anomaly signal is separated based on
dividing its high to low frequencies into several levels. This method was applied to
synthetic data of a complex model in which the shallow source, a structure with a
triangular cross section is located above the intersection of two trapezoids with infinite
lengths which are cross sections of a deep structure. Therefore, shallow and deep effects
are often located in low and high levels, respectively. To attenuate the effect of shallow
sources, a majority of the wavelet reconstruction coefficients of the signal were muted in
low levels. Eventually, the whole of wavelet coefficients reconstructed and filtered
anomaly signal due to the deeper sources resulted. Then, the signal was analyzed and the
corners of the cross section of the deep source were estimated by the multi-scale edge
detection method. Therefore, the effects due to the deeper sources from those of the
shallower ones were reconstructed by a joint application of discrete wavelet transform as
a powerful tool and continuous wavelet transform. The method was also applied to noisy
data (4%)).

The available real data was that of Sardinia (Italy). From a geological point of view, it
has a Paleozoic basement, consisting mainly of granitic metamorphic rocks; its western
sector is intersected by an N-S trending Oligo-Miocene Rift (the Sardinia Rift) containing
the Campidano graben the limits of which are the Gulfs of Oristano and Cagliari extended
in the southern part of the island. The upper part of the depression is filled by a Pliocene-
Quarternary sequence. In this research, the boundaries and the length position of the
graben were estimated by applying the method to a profile consisting of 334 data points
with a 0.6 km step, extended to 512 data points in order to avoid end effect of the edges,
which was in good agreement with other geological and geophysical interpretations.

Keywords: Continuous wavelet transform, discrete wavelet transform, filtering, gravity
anomaly, multi-resolution analysis, multi-scale edge detection
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