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2

a, =arcsin(sin §sin ¢ +cos § cos pcost, )

sin & cos ¢ —cos 'sin ¢ cost, )
cosa,

0, = arccos((

5=23.45°sin (360 (d —81))

365
5 :150(tk0+L+9.87sm(2B)—7.53cos(B)—1.5sm(B)_12J
15 60
B=2%4_g1)
365

i{L,2,34,56,7,89,10}, j=i+10
¢ [-90°,90°]
| (~180°,180°)
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L, cote,

L. Cotozj

a, € (O, Zj
2

a, =arcsin(sin §sin ¢ +cos § cos pcost, )

sin o cos ¢ —cos J sin g cost, )]

6, = arccos (
cos e,

5:23.45°sin(360(d 81))
36
t :150(tk0+L+9.87sm(2B)—7.53cos(B)—1.5sm(B)_12J
60
360
d-81
365( )

i{L,2,34,56,7,89,10}, j=i+10
¢ [-90°,90°]
| (~180°,180°)

6.2.3 HEBIFIRARE

T AEFF R T, T K BN, T R R (LR Ee 2 R
SN, DRI B 7 T 4 SR AT R 0 AR A R B R AR
SRR, R, ORI R, AR R R % H
BRIl

L min £, (¢,1) R T-KFE B2 2 N BEAR AL BB, 75 UL BRI 2 I

BRI L | 73 ()= A, HETTLLE 25 (DR AL 45 AR NI T, 1

()<, Bhmin f, () IR EERFIOL, 2%

JHIE MATLAB 9mfeis iR i, 15 H BN & SO0 19 B, RE
109 f, A FIREWRTEEN:
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o MR EAPER S EAZEE, d yHE, HBHY81 A 13, di
HN 1. B Eoe iR Tad s B —oms. K, fovE i
HIFE R LERIZERIF T A, Ly, Ly 2020, § AR IR, Ly, Ly A2,
B K. £, AT M EEZ Z IR, 0,0, 73 BN 1, j 4S5 A0 A

6,,0; 73 IR A, j BT AL A {E -
H br B B A AR AR

22



Ly _cotay
L, cota,

y2
a, € (O,ZJ
2
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-
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6.3.4.2 B 1L Ja AFZLE MBI S LIS K AR ZEE

MIE 6.3.4.2 R LAB S, AAAE P AL B 1 U RIRZER D, R
PR AR B B AFAE € AR, PTDURE % RO SR — A H AR A6 2 15 D548
AZES, (HRAREHIRRIZX L SOy IR R T RE . AT, PR A 4 R — 2B A
T EPEE TR RE S AE R BRI AL B R Y, IR 1R Le S R A B A B
Z I ELRHIARRS SR o X B o B R BGR ZE AR T 107, B = i s BGR 2
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FR. BT OmX RN a=arcsin(sindsing+cosscosgcost) , H &A% A BH
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BitsR—: FRRIERF

1. MATLAB R2015a
2. Adobe After Effect CC
3. Adobe Photoshop CS

MizE—: MATLAB JEIEF{tHS

F—RFEERRS (QL:

clear all :clc;

L=3

LT =9:0.001:15;

GMT=LT §;

DateString = ‘22 - Oct- 2015' ;
DateString2 = '1 -Jan- 2015' ;
formatin = 'dd - mmRyyyy' ;

d= datenum(DateString,formatin) -
datenum(DateString2,formatin) + 1 ;
LONGITUDE=116.3914;
LATITUDE=39.0972;

dGMT =LT - GMT;

LSTM = 15.*dGMT;

B = (360./365).*(d - 81);

EoT =9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);
TC =4 *(LONGITUDE - LSTM) + EoT;
LST=LT + TC./60;

HRA = 15*(LST - 12);

DEC = 23.45.*sin(B./18 0.*pi);

elevation =
asin(sin(DEC./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LATITUDE./180.*pi).*cos(HR
A./180.*pi));

azimuth =
acos((sin(DEC./180.*pi).*cos(LATITUDE./180.*pi)
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cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
A./180.*pi)). /cos(elevation));

%azimuth = azimuth(elevation>0);

%elevation = elevation(elevation>0);

for i=1:length(azimuth)
if LST(i)>12 || HRA()>0
azimuth(i) = 2*pi - azimuth(i);
end
end

%disp(elevation./pi.*180);
%disp(azimuth./pi.*180);
%polar(azimuth,L./tan(elevation),’ -);
plot(LT,L./tan(elevation), -

xlabel( '++¥OE+Y448");

ylabel( 'O+ EO°x' );

title( 'O+ EpAl«NoO°xO3aEpA+a» CUlR'  );

F_RFEEF (Q2_toD)

data = xlIsread( ‘dataQ2' , 'sheetl );
len = sqrt(data(: , 1) .~2 + data(: , 2) N 2);

left = 1 : ceil(length(len)/2);

right = ceil(length(len)/2) : (length(len) );

%left = 1 : length(len) - 1;

%right = 2 : length(len);

bleft = left;

bright = right;

rateT = len(left) ./ len(right) ;
XI = data(bleft , 1);

Xr = data(bright , 1);

Y| = data(bleft , 2);

Yr = data(bright , 2);

angleT =acos( (XI .* Xr + YI .* Yr) ./
(len(bleft) .* len(bright) ) );
longRange = - 180: 180;
latiRange = -90:90;

ErrorT = zeros(length(longRange) ,
length(latiRange));
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ErrorTA = zeros(length(longRange) ,

length(latiRange));

DateString = '11 - Sep- 2015' ;
DateString2 = '1 -Jan- 2015' ;
formatin = 'dd - mmayyyy' ;

d= datenum(DateString,formatin) -
datenum(DateString2,formatin) + 1 ;

L =3;

LT = 14.7 :0.05:15.7,

%LT =T;

GMT=LTF 8;

dGMT =LT - GMT;

LSTM = 15.*dGMT;

B = (360./365).*(d - 81);
EoT = 9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);

for i=1:length(longRange)
%disp(i);
for j=1:length(latiRange)
LONGITUDE =longRange(i);
LATITUDE = latiRange());

TC =4.*(LONGITUDE - LSTM) + EOT;

LST =LT + TC./60;

HRA = 15.*%(LST - 12);

DEC = 23.45.*sin(B./180.*pi);

elevation =
asin(sin(DEC./180.*pi).*sin(LAT ITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LATITUDE./180.*pi).*cos(HR
A./180.*pi));

azimuth =acos
(sin(DEC./180.*pi).*cos(LATITUDE./180.*pi) -
cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
A./180.*pi))./cos(elevation);

azimuth(elevation <0 ) =0;

angleP = abs(azimuth(bleft) -
azimuth(bright));

%azimuth = azimuth(elevation>0);

%elevation = elevation(elevation>0);
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%azimuth(LST > 12) = 2*pi - azimuth(LST >

12);

lenP = L ./tan(eleva tion);

lenP(elevation < 0) = O;

rateP =lenP(left) ./ lenP(right) ;

ErrorT(i , j) = sgrt(sum(( rateT -
rateP') A 2));

ErrorTA(, J) = sqgrt(sum((angleP -
angleT") .M 2));

end
end
Tmin = min(min(ErrorT));
tol = 1.01*Tmin;
%ErrorT((ErrorT > tol)) = tol;
ErrorT((ErrorT > 1)) = 1,
ErrorTA((ErrorTA>1)) =1,
ErrorTA((ErrorT ==tol)) =1 ;

%ErrorT = (ErrorT - min(min(ErrorT))) /
(max(max(ErrorT)) - min(min(ErrorT)));
%ErrorTA = ( ErrorTA - min(min(ErrorTA))) /
(max(max(ErrorTA)) - min(min(ErrorTA)));

%ErrorTT = ErrorT + ErrorTA;
[X, Y] = meshgrid(longRange , latiRange);
%surf(X , Y, ErrorTT");

figure;

contour(X, Y, ErrorT(selectX , selectY)");
%figure;

%surf(X , Y , ErrorT);

%figure;

%contour(X , Y, ErrorTAY;
%l[a , b] = find(ErrorTT ==min(min(ErrorTT)));

B=RBEEEF (Q3)

clc;
clear all ;
data = xlIsread( ‘dataQ?2' . 'sheet?' );

xTemp = data(: , 1);

yTemp = data(: , 2);
T=(12+41/60): 1/20 : (13 + 41/60);
len = sqrt(xTemp .~ 2 + yTemp " 2);
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%rateT = len(1 : ceil(length(len)/2)) ./
len(ceil(length(len)/2) : length(len) ) ;
rateT = len(1 : ( length(len) - 1)) ./len(2 :
len gth(len)) ;
%angleT =acos( (data(l : ceil(length(len)/2) ,
1) .* data(ceil(length(len)/2) :
(length(len) ), 1) + ...

% data(l : ceil(length(len)/2) , 2) .*
data(ceil(length(len)/2) : (length(len) ),
2) )./ ...

%( len(1 : ceil(length(len)/2)) .*

len(ceil(length(len)/2) :

%length(len))) )
%angleT = acos((data(l : length(len) - 1,1) %
data(2 : length(len) , 1) + ...
%(data(l : length(len) - 1,2) .*data(2:
(length(len) ) , 2))) ./...
%(len(1 : length(len) - 1) .*len(2:
length(len) )) );
angleT = acos((xTemp(1 : length(len) - 1) .*
xTemp(2 : length(len) ) +
(yTemp(1 : length(len) - 1) *yTemp(2:
(length(len) )))) ./
(len(1 : length(len) - 1) *len(2:

length(len) ) );

%angleT =atan(yTemp (2 : length(len) ) ./ xTemp
(2 : length(len) )) - .
% atan(yTemp (1 : length(len) - 1)./xTemp

(1 : length(len) - 1));
longRange = -180: 180;
latiRange = -90: 90;
dateRange =1 : 365 ;
ErrorT = zeros(length(longRange ),
length(latiRange) , length(dateRange));
%ErrorTA = zeros(length(longRange) ,
length(latiRange));
for i=1:length(longRange)

disp(i);

for j=1:length(latiRange)

for k=1:length( dateRange)
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d=k;
LONGITUDE =longRange(i);
LATITUDE = latiRange());
L=3;
LT =T;
GMT=LF 8;
dGMT =LT - GMT,
LSTM = 15.*dGMT;

B = (360./365).*(d - 81);

EoT = 9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);

TC =4.*(LONGITUDE - LSTM) + EoT;

LST =LT + TC./60;

HRA = 15.*%(LST - 12);

DEC = 23.45.*sin(B./180.*pi);

elevation =
asin(sin(DEC./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LA TITUDE./180.*pi).*cos(HR
A./180.*pi));

%azimuth =acos
(sin(DEC./180.*pi).*cos(LATITUDE./180.*pi) -
cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
A./180.*pi))./cos(elevation);

%azimuth(elevation < 0) = 0;

% angleP = abs(azimuth (1:
ceil(length(len)/2)) -
azimuth(ceil(length(len)/2) : length(len)));
% angleP = abs((azimuth(1 : length(len) -
1) - azimuth(2:length(len))));

%azimuth = azimuth(elevation>0);

%elevation = elevation(elevation>0);

% azi muth(LST > 12) = 2*pi

azimuth(LST >
12);
lenP = L ./tan(elevation);
lenP(elevation < 0) = 0;
% rateP =lenP(1 : ceil(length(len)/2)) ./
lenP(ceil(length(len)/2) : length(len) ) ;
rateP =lenP(1 : length(len) - 1)
lenP(2: length(len) );
ErrorT(i, j, k) = (sum(( rateT -
rateP') A 2));
% ErrorTA( , ) = sqrt(sum((angleP -
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angleT") N 2));
end
end
end
ErrorT((ErrorT > 1)) =1,
%ErrorTA((Er rorTA>0.5)) =0.5;

%ErrorT = (ErrorT - min(min(ErrorT))) /
(max(max(ErrorT)) - min(min(ErrorT)));
%ErrorTA = ( ErrorTA - min(min(ErrorTA))) /
(max(max(ErrorTA)) - min(min(ErrorTA)));

%ErrorTT = ErrorT + ErrorTA;

RangeX =1:361;

RangeY =1 :181;

[X, Y] = meshgrid(longRange(RangeX) ,
latiRange(RangeY));

min(ErrorT(), [] , 3);

[temp , test]= min(ErrorT(), [] , 3);
temp= (temp - min(min(temp))) / (max(max(temp))
- min(min(temp)));

%surf(X , Y , temp');

A = temp(RangeX , RangeY);

A(A > 0.000001) = 0.000001;
%contour(X, Y , A)

%surf(X , Y, ErrorTT");

%surf(X , Y, A);

%surf(X, Y, ErrorTA");

acc=1*10"( - 6);

[a, b] = find(A < acc);

a=-a - 181,

b=b - 91;

c = [a b test( find(A < acc)) A(find(A <
acc)) ;

BNURBEEREF (Q4,HEIEHD

clc;

clear all ;

dataraw = xlIsread( ‘keyframeData'’ , 'sheetl’ );
top =[891.2 205] ;

bottom = [891.2 885];

L = bottom(2) - top(2) ;
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len =sqrt((dataraw(: , 1) - top(1)) A2 +
(dataraw(: , 2) - top(2)) .~2);

startTime= 8 + 54/60 + 7/3600;

endTime = 9 + 34/60 + 46/3600;

step = (endTime - startTime) / (length(dataraw)
1);

elevationTest=L ./ len;

T = startTime : step : endTime;

longRange = - 180: 180;

latiRange = -90:90;

ErrorT = zeros(length(longRange) ,
length(latiRange));

%ErrorTA = zeros(length(longRange) ,

lengt h(latiRange));

DateString = '13 - July -2015' ;
DateString2 = '1 -Jan- 2015' ;
formatin = 'dd - mmRyyyy' ;

d= datenum(DateString,formatin) -
datenum(DateString2,formatin) + 1 ;
for i=1:length(longRange)
disp(i);
for j=1:length(latiRange)
LONGITUDE =longRange(i);
LATITUDE = latiRange());
LT =T;
GMT=LTF 8;
dGMT =LT - GMT,;
LSTM = 15.*dGMT;

B = (360./365).*(d - 81);

EoT = 9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*s in(B./180.*pi);

TC =4*(LONGITUDE - LSTM) + EoT;

LST =LT + TC./60;

HRA = 15.*(LST - 12);

DEC = 23.45.*sin(B./180.*pi);

elevation =

(sin(DEC./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LATITUDE./180.*pi).*cos(HR
A./180.*pi));

%azimuth =acos
(sin(DEC./180.*pi).*cos(LATITUDE./180.*pi)
cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
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A./180.*pi) )./cos(elevation);
%azimuth(elevation < 0) =0
%angleP = abs(azimuth(1 :

ceil(length(len)/2)) -

azimuth(ceil(length(len)/2) : length(len)));

%angleP = abs(azimuth(1 : le
- azimuth(2 : length(len)));

ngth(len) -

%azimuth = azimuth(elevation>0);
%elevation = elevation(elevation>0);

% azimuth(LST > 12) = 2*pi
12);

% lenP = L ./tan(elevation);

% lenP(elevation < 0) = 0;

- azimuth(LST >

% rateP =lenP(1 : ceil(length(len)/2) )./

lenP(ceil(length(len)/2) : length(len) )
%rateP =lenP(1 : length(len)

lenP(2: length(len) );

ErrorT(i, j) = sqrt(sum(( ele
elevationTest') . 2));

%ErrorTA( , J) = sqrt(sum((
angleT") N 2));

end

end

ErrorT((ErrorT > 1)) =1;
%ErrorTA((ErrorTA >0.5)) =0.5;

ErrorT = ( ErrorT - min(min(E
(max(max(ErrorT)) - min(min(E
%ErrorTA = ( ErrorTA - min(m
(max(max(ErrorTA)) - min(min(

%ErrorTT = ErrorT + ErrorTA,
[X, Y] = meshgrid(longRange , latiRa
%surf(X , Y, ErrorTT");
%surf(X , Y, ErrorT");
%surf(X , Y, ErrorTA";
count=0;
for 1=2:length(longRange)
for j=2:length( latiRange)

it (ErrorT(i, ) -
&&ErrorT(i , j) - ErrorT(i , |
ErrorT(i , j) - ErrorT(i+1,j)

&& ErrorT(i, |)
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angleP -

rrorT))) /
rrorT)));
in(ErrorTA))) /
ErrorTA)));

nge);

-1
-1
ErrorT(i,j+1)<0
- 1)<0&&
<0
- ErrorT(GQ -1,
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1)<0)

count = count + 1 ;

c(:,count) =i -181j -91 ErrorT(i,
l;

end
end

end
contour(X ,Y , ErrorT");
%la , b] = find(ErrorTT ==min(min(ErrorTT)));

B RBERF (Q4_2, HHIARAD

clc;

clear all ;

dataraw = xlIsread( ‘keyframeData'’ , 'sheetl’ )i
top = [891.2 205] ;

bottom = [891.2 885];

L = bottom(2) - top(2) ;
len =sqrt((dataraw(: , 1) - top(1)) A2 +
(dataraw(: , 2) - top(2)) .~2);

startTime= 8 + 54/60 + 7/3600;
endTime = 9 + 34/60 + 46/3600;
step = (endTime - startTime) / (length(dataraw)
1);
elevationTest=L ./ len;
T = startTime : step : endTime;
longRan ge = -180: 180;
latiRange = -90:90;
dateRange =1 : 365;
ErrorT = zeros(length(longRange) ,
length(latiRange) , length(dateRange));
%ErrorTA = zeros(length(longRange) ,
length(latiRange));
for i=1:length(longRange)
disp(i);
for j=1:length( latiRange)
for k=1:length( dateRange)
d=k;
LONGITUDE =longRange(i);
LATITUDE = latiRange());
LT =T;
GMT=LF 8;
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dGMT =LT - GMT,
LSTM = 15.*dGMT,

B = (360./365).*(d - 81);

EoT = 9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);

TC =4*(LONGITUDE - LSTM) + EoT;

LST=LT + TC./60;

HRA = 15*(LST - 12);

DEC = 23.45.*sin(B./180.*pi) ;

elevation =

(sin(DEC./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LATITUDE./180.*pi).*cos(HR
A./180.*pi));

%azimuth =acos
(sin(DEC./180.*pi).*cos(LATITUDE./180.*pi) -
cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
A./180.*p i))./cos(elevation);

%azimuth(elevation < 0) = 0;

%angleP = abs(azimuth(1 :
ceil(length(len)/2)) -
azimuth(ceil(length(len)/2) : length(len)));

%angleP = abs(azimuth(1 : length(len) - 1)
- azimuth(2 : length(len)));

%azi muth = azimuth(elevation>0);

%elevation = elevation(elevation>0);

% azimuth(LST > 12) = 2*pi - azimuth(LST >
12);

% lenP = L ./tan(elevation);

% lenP(elevation < 0) = 0;

% rateP =lenP(1 : ceil(length(len)/2)) ./
lenP(ceil(length(len)/2) : length(len) ) ;

%rateP =lenP(1 : length(len) - 1)./
lenP(2: length(len) );

ErrorT(i, j, k) = sqrt(sum(( elevation -
elevationTest') .» 2));
%ErrorTA( , J) = sgrt(sum((angleP -
angleT") N 2));
end
end
end

ErrorT((ErrorT > 30)) = 30 ;
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RangeX =1:361,;

RangeY =1 :181;

[X, Y] = meshgrid(longRange(RangeX) ,
latiRange(RangeY));

[temp , test]= min(ErrorT() , [] , 3);
temp= (temp - min(min(temp))) / (max(max(temp))
- min(min(temp)));

A =temp(RangeX , RangeY);

A(A>0.1) =0.1;

surf(X, Y, A);

acc=1*10"7( - 6);

[a, b] = find(A < acc);

a=a - 181;

b=b - 91;

c = [a b test( find(A < acc)) A(find(A <
acc)) |;

KBEARSGIREEMT (Declination_acc)

figure;

d = 0:364;

DEC2 = - asin( 0.39779 * cosd(0.98565*(d+10) +
1.914 * sind(0.98565*(d - 2)) ))/pi*180;

B = (360./365).*(d - 82);

DEC1 = 23.45.*sind(B);
%B = (360./365).*(d + 10);
%DECL1 = - 23.44.*cosd(B);

spa =dimread( 'Data/SPA DEC EoT 2015/data.txt’
spa = spa(:,1);

plot(0:5:364,spa(1:5:end), kx" ,d,DEC1,d,DEC2);
legend( 'SPA Data" , 'Method 1' , 'Method 2' );

disp(max(abs(DEC1' - spa)));
disp(max(abs(DEC2' - spa)));

disp(sum((DEC1' - spa).”2));
disp(sum((DEC2' - spa).”2));
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disp(mean(abs(DEC1' - spa))):
disp(mean(abs(DEC2' - spa))):

I ZEIRE T (EoT_acc)

D = 0:364;

W = 360/365.24;

A = W.*(D+10);

B = A+1.914.*sind(W.*(D - 2));

C = (A - atand(tand(B)./cosd(23.44)))/180;
EoT2 =720.*(C - round(C));

B = (360./365).*(D - 80);

EoT1 =9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);

spa =dlmread( ‘'Data/SPA DEC EoT 2015/data.txt’ );
spa = spa(:,2);

plot(0:5:364,spa(1:5:end), kx'" ,d,E0T1,d,E0T2);

legend( 'SPA Data" , 'Method 1' , 'Method 2' );

disp(max(abs(EoT1' - spa)));
disp(max(abs(EoT2' - spa)));

disp(sum((EoT1' - spa).”2));
disp(sum((EoT2' - spa).”2));

disp(mean(abs(EoT1' - spa)));
disp(mean(abs(EoT2' - spa)));

BIRZESHT (Q1_err)

clear all

LT = 0:23;

GMT=LT 8;

d=1:365;
LONGITUDE=116.3914;
LATITUDE=39. 0972;

%convert to matrix
d = repmat(d',1,24);
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LT = repmat(LT,365,1);

dGMT = 8;

LSTM = 15.*dGMT;

B = (360./365).*(d - 81);

EoT = 9.87.*sin(2.*B./180.*pi) -
7.53.*cos(B./180.*pi) - 1.5.*sin(B./180.*pi);

TC =4.*(LONGITUDE - LSTM) + EoT,

LST =LT + TC./60;
HRA = 15.*(LST - 12);
DEC = 23.45.*sin(B./180.*pi);

D=d -1;

W = 360/365.24;

A = W.*(D+10);

B = A+1.914.*sind(W.*(D - 2));

C = (A - atand(tand(B)./cosd(23.44)))/180;
EoT2 =720.*(C - round(C));

TC2=4*LONGITUDE - LSTM) + EoT,;
LST2=LT + TC./60;
HRA2 = 15.*(LST - 12);

%DEC2 = - 23.44.*cosd(A);
DEC2 = - asin( 0.39779 * cosd(0.98565*(D+10) +
1.914 * sind(0.98565*(D - 2))))/pi*180;

elevation =
asin(sin(DEC./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC./180.*pi).*cos(LATITUDE./180.*pi).*cos(HR
A./ 180.*pi));

azimuth =
acos((sin(DEC./180.*pi).*cos(LATITUDE./180.*pi)
cos(DEC./180.*pi).*sin(LATITUDE./180.*pi).*cos(HR
A./180.*pi))./cos(elevation));

elevation2 =

asin(sin(DEC2./180.*pi).*sin(LATITUDE./180.*pi) +
cos(DEC2./180.*pi).*cos(LATITUDE./180.*p 1).*cos(H
RA2./180.*pi));

azimuth2 =

acos((sin(DEC2./180.*pi).*cos(LATITUDE./180.*pi)
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cos(DEC2./180.*pi).*sin(LATITUDE./180.*pi).*cos(H
RAZ2./180.*pi))./cos(elevation?2));

azimuth(LST>12) = 2*pi - azimuth(LST>12);
azimuth(LST<0) = 2*pi - azimuth(LST<0);
azimuth2(LST>12) = 2*pi - azimuth2(LST>12);
azimuth2(LST<0) = 2*pi - azimuth2(LST<0);
elevation = 90 - elevation./pi.*180;

elevation =

reshape(elevation',numel(elevation),1);
azimuth = (azimuth)./pi.*180;
azimuth = reshape(azimuth',numel(azimuth),1);

elevation2 = 90 - elevation2./pi.*180;
elevation2 =
reshape(elevation2',numel(elevation2),1);
azimuth2 = (azimuth?2)./pi.*180;

azimuth2 = reshape(azimuth2',numel(azimuth2),1);

spa =dimread( 'Data/SPA DEC EoT_2015/angle.txt'
spa_ele = spa(:,1);
spa_azi=s pa(,2);

%special cases
TMP = abs(azimuth - spa_azi)>3;

id = find(TMP);

azimuth(id) = 360 - azimuth(id);
azimuth2(id) = 360 - azimuth2(id);
disp(mean(abs(elevation - spa_ele)));
disp(mean((elevation2 - spa_ele)));
disp(mean(abs(azimuth - Spa_azi)));

disp(mean(ab s(azimuth2 - spa_azi)));
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