
J KAU .. Earth Sci. , vol. I, pp . 133-148(1408A .H .l1988A .D .)

Evaluation of the Efficiency of Shortened Low-Pass Filters Computed
by Inverse Fourier Transform for Potential Fields of Spherical Bodies

and Planar Regionals

AHMED A. AMMAR', KADRY M. FOUAI)1and MAGDY L. MELEIKz

,Faculty of Earth Sciences, King Abdulaziz University,
Jeddah, Saudi Arabia; and

2Nuclear Materials Corporation, Maadi-Kattamia Road,
Cairo, Egypt.

AnSTR,\ lT. The purpose of a se pa ra tio n filler may be defined as suppres
sing deep-rooted anomalies a nd faithfully reproducing shall ow-rooted
ones . Such se para tio n could be performed by th e transformation of gridded
data using a set of coefficients computed by numerical evaluation o f the In
ver se Fourier Transform of the filler matrix .

A residual field du e to an arbitrar y spherical structure is ch osen for test
ing and ev alu ating this method for obtaining a shortened mat rix. The sphe r
ical mod el and plan ar regional a re used mer ely due to th e simplicity of cal
cula t ions . Th e ef ficien cy o f the low pass filler is st ati sti cally computed and
me asured by the normalized residual root mean sq uare (nrrrns) between
the theoretical a nd filtered field s .

Th e e fficie ncy o f filtering, du e to different low pass filler parameters and
matrix sizes . has been stu die d . Vari ou s inter-relati on sh ip curves , concern
ing th e regional ization param et er (0 ). matrix length (M), and depth to the
cau sativ e bod y (Z), have been co nstructed for ch oosing a matrix which ap 
proximates th e the oretical filler respon se best. It was found that the choi ce
o f a low pass filler (smoo thing) parameter of 0 = 60 and a matrix length of
M = 21 is a compromi se between the practical matrix size and the required
eff iciency o f th e low pass filler at different depth units (Z) . It is also co n
clu ded that filter parameters and matrix len gth s suitable for se para tion of
deep sphe rical local bodies are effi ciently used for sha llower o nes .

Introduction

The quantitative use of the potential field data is limi ted because of the low resolving
power of the methods and because of the ambiguity in their interpretations. Despite
these limitations, there is justification for getting as much out of the data as possible.
Qualitat ive and quantitative interpretations could be made more objective by con
structing the residual maps of the observed field . Residual maps have been used by
geophysicists to bring into focus local features which tend to be obscured by the
broader features of the regional field.

Several types of matrices have been devised by which uninteresting variations may
he removed from a two-dimensional set of potential field data in order to emphasize

133


































