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lbc~w*g

Fillmiss &b :) covgn

function Mf = fillmiss (M)

% FILLMISS Interpolation values in a matrix.
% MF = FILLMISS (M) Interpolates missing values

S of matrix M (marked by NaN) from a set of nearest
% available elements.

% MF = FILLMISS (M) Returns matrix MF equal to input M
except for the elements of M marked by NaN, where
MF is interpolated from available neighbouring
elements.

% Missing values are calculated as weighted sum of
inear

% 1interpolations from nearest available points.

% Altogether 5 estimates from column-wise and 5 for row-
wise

1-d linear interpolation are calculated.

% Weights are such that for the best case (isolated
missing

% points away from the boundary) the interpolation is
equvalent

% to average of 4-point Lagrangian polynomial
interpolations

% from nearest points in a row and a column.

'_l

o

% Kirill K. Pankratov, kirill@plume.mit.edu
s 12/19/94

% Handle input

if nargin==0, help fillmiss, return, end

o°

If no missing values, output=input, quick exit.
If all values are missing, give up (output=input)
and prevent endless reCuUrSioN . ....eveerenreneennns

o°

o°

if all(all(isnan(M))) |~any(any (isnan (M)))
Mf = M;

return

end

% Interpolation coefficients ....... ...
% [left right left-left left-right right-right]
coef = [eps eps 1/2 4/3 1/21;

va



[®)

B S1ZEeS it e e e

n miss = length(find(isnan(M)));
szM = size (M) ;

szMf2 = szM(2)+4;

is vec = szM==1;

[®)

% Auxillary .....eiieiien..

vd = =-1:2;

o4 = ones(1l,4);

o5 = ones(5,1);

02 = ones(2,1);

omiss = ones(n miss,1l);
wsum = zeros(n miss,2);
a = wsum;

o)

% Interpolate from both rows and columns, if possible
for jj = find(~is_ vec)

bM = zeros(2,szM(3-37)); % Make margins
Mf = M; if jj==2, Mf = M'; end
Mf = [bM; isnan (Mf); bM];

Mf = Mf(:);

miss = find (Mf==1); % Missing ##
exis = find (~Mf); % Available ##
Mf = cumsum (~Mf) ;

1 m = Mf(miss);

Mf = M; if jj==2, Mf = M'; end

Mf = [bM*nan; Mf; bM*nan];

% INdiCeS v vt i it innnnnn

I = 1 m(:,04)+v4 (omiss, :);

I = reshape (exis(I),n miss,4); % Quartets of neib.
pts for

% each missing pts.

% Make 5 estimates ...ttt i et e e e e

W = miss(:,04)-I;

A = zeros(n_miss,5);

A(:,1:2) = reshape(Mf(I(:,2:3)),n miss,2);

A(:,3:5) = (W(:,1:3)-W(:,2:4));

A(:,3:5) = reshape(M£f(I(:,2:4)),n miss,3).*W(:,1:3);

A(:,3:5) = A(:,3:5)-
reshape(Mf(I(:,1:3)),n miss,3).*W(:,2:4);

A(:,3:5) A(:,3:5)./(W(:,1:3)-W(:,2:4));

% Calculate weights ......
W = [abs(W(:,2:3)) abs(W(:,1:3))+abs(W(:,2:4))1;

AO



W

(~isnan(A)) ./W;

W = W.*coef (omiss, :);
|}

wsum(:,Jj) = sum(W')"';

wsum(:,Jj) = wsum(:,Jj)-(wsum(:,Jj)==0);
W = W./wsum(:,jj*ones (1,5));

1 m = find(isnan(A));

A(i m) = zeros(size(i m));

A = A.*W;

a(:,33) = A*o05;

end

[®)

% Correspondence between row and column numbering .....
exlis = ceil (miss/szMf2);

exls = exis+(miss-(exis-1)*szMf2) *szMf2;
[exis,1 m] = sort(exis);

wsum(:,1) = wsum(i m,1);

a(im,1) =a(:,1);

% Combine estimates from rows and COlUMNS ... enennn.

wsum = wsum+ (wsum==-1) ;
exis = wsum*o2;

1 m = exis==0;

exis (i m) = exis (i m)+nan;
wsum = wsum./exis(:,02);
exls = (a.*wsum) *02;

% Insert interpolated values into Mf ..................
Mf (miss) = exis;

% Remove NaNs at the margins
Mf = Mf(3:szM(3])+2,:);
if jj==2, Mf = Mf'; end

% If there are still missing pts, repeat the procedure
if any(any(isnan(Mf))), Mf = fillmiss (Mf); end
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s ledl mli Y Cwgn

%% prism function
function At=A prism(x, y, z, G, rho)

for i=1 : 2
*

x2=x (1) *x (1) ;
for =1 : 2
y2=y(3)*y(J);

z2=z (k) *z (k) ;
d(i, 3, k)= sqrt(x2 + y2 + z2);

end
end
end

At= gz (x,y,2z,d) *G*rho;

function out=gz(x, y, z, r)

out=0do0;

s= 0.0;

for il =1: 2
if (abs(x(il)) <=0.05) , continue, end
s= s+ (-

4

1)71i1*x(11) *log((y(2)+r(il,2,2)) *(y(1)+r(i1,1,1))
/(y(1)+r(i1,1,2))/(y(2)+r(il,2,1)))
end
for i2 = 1: 2

if (abs(y(i2))<=0.05) , continue, end

s = s+ (-
1) ~i2*%y (12) *log ((x(2) +r (2,1i2,2)) * (x (1) +r(1,1i2,1))
/(x(2)+r(2,12,1))/(x(1)+xr(1,1i2,2)));

end
for i3 = 1:2
if (abs(z(i3))<=0.05) , continue, end
for i2 = 1:2
for il = 1:2
s= s- (-
1)~ (11412413) *z (1i3) *atan (x (11) *y (12) /z (13)
/r(il,12,13));
end
end
out = abs(s);

end
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%% tesseroid (MV) function
function At=A tess (R, hc, hl, h2, cospsi)

rl=R+hl;
r2=R+h2;
rc=R+hc;

Ll=sqgrt (rc"2+rl”"2-2*rc*rl*cospsi);
L2=sqgrt (rc"2+r2"2-2*rc*r2*cospsi) ;

f2=((r2"2+3*rc”2) *cospsi+r2*rc* (1-6*cospsi”2))/L2...
+rc* (3*cospsi®2-1)*log(abs (r2-rc*cospsi+L2));

fl=((r1l"2+43*rc”"2) *cospsitrl*rc* (1-6*cospsi”2))/Ll...
+rc* (3*cospsi”®2-1) *log(abs(rl-rc*cospsi+Ll));

At=f2-f1;
end

6‘4.L:.5.§ o> QLQJ‘ égtf ¥ Cewgm

%% point mass function
function At=A PM(R, hc, hl, h2, cospsi, cphi i)

r1=R+hl;
r2=R+h2;
rc=R+hc;
ri=(rl+r2)/2;

Li=sqgrt (rc"2+ri”2-2*rc*ri*cospsi);
v=R"2* (rc-ri*cospsi) /Li"3;

At=cphi 1i*v;

end

AY



AY



Abstract

The calculation of terrain correction is one of the most important corrections in
gravimetry. For many years, this work has been calculated in different ways in
geophysical studies. The purpose of this study is to investigate the terrain correction by
integrating with various elements such as prism, tesseroid and pointmass, and also to
study the corrections of gravimetry, the concept of freeair anomaly and Bouguer
anomaly. To calculate the terrain correction Newton's integral with these elements is
used. Also using MATLAB programming and then the results of these methods are
compared. The constraints and advantages of each various elements are also mentioned.
Then, the amount of this effect is calculated by using the Oasis Montaj software. The
concept of freeair anomaly from a classic and modern perspective is calculated based on
existing relationships and various models for calculating Bouguer anomaly have been
investigated. The results indicate that for the calculating of terrain correction three
zones are needed such as nearzone, middlezone and farzone. Prism method for
nearzone, tesseroid for middlezone and pointmass for farzone are suitable. The concept
of frreair anomaly has been calculated from the classic and modern views. Differences

in results can be explained by the dirrefences in algorithms of each methods.

Keywords: Terrain correction, Newton's Integral, Oasis Montaj, Freeair Anomaly,

Bouguer Anomaly, Gravimetry
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