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Abstract

The project to create a three - dimensional reconstruction from two - dimensional image
of the cube and pyramid shapes. That has adopted the Free viewpoint TV application for image
processing, to create a three-dimensional, two -dimensional in cach comer. By the length of the
sides and angles of motion were analyzed by means of image projection applied to the rotation to
determine the actual length and the start of a two-dimensional image.

The project team has prepared a program that helps fo create three-dimensional images
from two-dimensional image restored. Using two-dimensional image of the MATLAB program
version 2013a, two - dimensional image is then used to create a three -dimensional back. The
user can select any of the program is to import the cube and pyramid shapes with 3 photos and
after processing until it is three - dimensional, then the user can also know the length of each axis
of the shape. And know even the beginning of the third dimension. In addition, users can also try

to rotate the image. It enables users to see at all.
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imrgh3 = imread('testcube_A7.jpg");
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sin®a cos?(B + v)
sin?a cos?B
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M3 4.2 M5 Indaddeyaga s fnnislanuugii 4.16

_inmsefi 4.2 WINWEITEN YA P5 1AL P6 1T11ANNE1I03 Lx1
Lxl = sqri(((P5(x)-P6(x))"2)+(P5(y)-P6(y))"2));
Lx1=1,087

- AT 4.2 WIAWEITEWIINA P2 LAz P6 111UAM1IY4 Lyl
Lyl = sqri(((P2(x)-P6(x))"2)+(P2(y)-P6(y))"2));

Lyl = 1,533
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M99 4.3 myemansdeyage o dumialaquugili 4,20

- i)'lﬂﬂ'li'\\‘lﬁ 4.3 1’11?]')']1101']'5311']‘N?‘ﬂ PS5 uaz Po ﬂumwmwm Lx2
Lx2 = sqr(((P5(x)-P6(x))"2)+H(P5(y)-P6(y))"2)),
Lx2 = 1,269

- ‘il"lﬂﬁ'l'ﬂ\‘l?ll 4.3 ’r‘i’lﬂ'l'mﬂ'l'ﬁzﬂ'j’l\‘iﬂﬂ P2 une P6 ﬁ"Jummmwm Ly2
Ly2 = sqri{((P2(x)-P6{x))"2)+(P2(y)-P6(y))*2));

Ly2=1,546
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%ag‘ﬂ FUNUA (x,y)
Pl 3533,2720
P2 4413,1880
P3 5887,2373
P4 5000,3240
P5 3533,1293
Pé 4413 453
P7 5887,946

M5190 4.4 s 1mdasdoyaga a dwmalaauugilii 4,20

: il'lﬂﬂ'li'N‘ln’il 4.4 111ﬂ’]111£l1']i$14'3'1~311|ﬂ P5 1inE Po lﬂUﬂ’ﬂHU‘l'fl‘UEN Lx3
Lx3 = sqri(((P5(x)-P6(x))*2)+(PS(y)-P6(y))*2));
Lx3=1216

3 ﬁ]1ﬂﬂ1‘iNﬁ 44 H'Iﬂ’J'IilU1’J‘i$H’j‘l~‘li]ﬁ P2 Uag P6 Lﬂuﬂ'ﬂllﬂ’l')'llﬂﬁ Ly3
Ly3 =sqrt(((P2(x)-P6(x)}"2)+(P2(y)-P6(y))"2));

Ly3 = 1,427
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4) n‘s::mum'immmunﬁ’muathqnéuﬁ’wmgﬂmagnmﬂﬁ
- 91AmNeT Lx1 wog Lx2 v lilvgumeath (o) (er)

k = sqri((1-Lx2/2)/(1-L.x12))
k= sqrt((1-1,269~2)/(1-1,087/2))
k=1.1673
alpha = atand((sind(theta))/k-(cosd(theta)})
alpha = atand({sind(10))/1.1673-(cosd(10)))
alpha=39.8971 ® 40 93

- 2R Lyl uag Ly3 i lilviagund (B) eeen)
k2 = sqrt((1-(Ly3"2))(1-(Ly172)))
k2 = sqrt((1-(1,427~2))/(1-(1,533 ~2)))
k2~ 0.9309
beta = atand((cosd(gamma)-k2)/(sind(gamma)))
beta — atand((cosd(10)- 0.9309)/(sind(10)))

beta = 17.2602 = 17 948

- impmoadh () (@) wag yund1 (B) (s #ldh T
ANENTUAY x 1ag y 10
Lx — Lx2/sqrt(1-(sind(alpha I theta)."2)*(cosd(beta)."2)})
Lx = 1,269/sqrt{1-(sind(40+10).72)*(cosd(17).72)))
Lx=1,866
Ly = Lyl/sqrt(1-(sind(alpha}.*2)*(cosd(beta).”2)))
Ly = 1,533/sqrt(1-(sind(40)."2)*(cosd(17).”2)))

Ly= 1,944
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Lx1 =sqrt(((P1{x)-P2(x))"2)+(P1(y)-P2(y))"2));

Lx1 = 1,041

- INATWN 4.7 mmmﬂnsswjmgﬂ P2 1ns P4 lﬂuﬂ'J'IiJUTJ‘U'EN Lyl

Lyl = sqri(((P2(x)-P4(x))"2)+(P2(y)-P4(y))"2));

Lyl = 1,332
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foya AUNUL (x,y)
Pl 3833,1220
P2 4953,860
P3 5587,1353
P4 4733,2253

M3af 4.8 meueasdeyage o Aumitlalaquugilh 4.29

2 ﬂ'lﬂﬁ'l‘j'ﬁﬁ 4.8 ﬂ'lﬂ'J‘ﬁ.lU‘l'J'ixﬁ'j'N?‘ﬂ Pl ung P2 L‘ﬂuﬂ’numwm Lx!
Lxl = sqrt{(((P1(x)-P2(x))"2)+(P L(y)-P2(y))*2));
Lxl=1,176

F ‘D1ﬂﬁ151\1ﬁ 4.8 ‘H'lﬂ']'lﬂﬂ'l'ﬁzﬁ'i’l\ﬁgﬁ P2 lIng P4 Lﬂummﬂnﬂum Lyl
Lyl = sqri(((P2(x)-P4())"2)+(P2(y)-P4(y))*2));

Lyl = 1,410
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P2 4820,807
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P4 4693,2167

M13197 4.9 M3 uERITOYaYA o Annialanungli 433

- 113197 4.9 WIANUE1I5EHINeA Pl nag P2 dlunimunves Lx3
Lx3 = sqri(((P1{x)-P2(x))"2+(P1(y)-P2(y))"2));
Lx3 =1,085

- TNl 4.9¥NMMWE1I521 1998 P2 uaz P4 1EIun1mMvee Ly3
Ly3 = sqr(((P2(x)-P4(x))"2)+(P2(y)-P4(y)"2));

Ly3 = 1,365
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4) AsTUIUNMATIEA NIRRT UgYD g NS sfisziia
- INANUYTI Lx1 iag Lx2 131"11]111qmmaﬁ1 (0) (89717)

k = sqrt((1-Lx2/2)/(1-L.x172))

k = sqrt((1-1,176"2)/(1-1,041/2))

k=1.1286

alpha = atand((sind(theta))/k-{cosd(theta)})

alpha = atand((sind(10})/ 1.1286-(cosd(10)))

alpha =39.7248% 40 934/

- nINANNOTI Lx 1 uaz Lx2 i himanueieie L
X = ((({(Lx2"2))/(sind(alpha)*sind(alpha)}) -
(((Lx172))/(sind(alpha-+theta)*sind(alpha+theta}})));
Y — (1/(sind(alpha)*sind(alpha))) -
(1/(sind(alphattheta)*sind(alphattheta)));
Lx = sqrt(abs(X/Y)))
X = ((((1,176"2))/(sind(40)*sind(40)) -
({(1,04172))/(sind(40+10)sind(40+-10))}));
Y = (1/(sind(40)*sind(40))) - (1/(sind(40+10)*sind(40+10)));
L = sqrt(abs(1,496/0.7162)})
L = 1,446

- nyuuoarh (@) (s uag L AR Tnupiu (B) @)
k3 = sqrt( (Ly 1AL/2))"2 - (sind(alpha) - cosd(alpha))*2);
k3 = sqrt( (1,332/(1,446/2))2 - (sind(40) - cosd(40))*2);
k3 = 1.8382
AA = (( (cosd(alpha) + sind(alpha))*2) - (k372) )
AA = (( ({cosd(40) + sind(10))"2) - (1.8382~2) ))
AA =-1.3942
BB = (2*sqri(2)*(cosd(alpha) + sind(alpha)))
BB = (2*sqrt(2)*(cosd(40) + sind(40)))
BB = 3.9848
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CC=(2-(k3"2))
CC=(2-(1.8382/2))
CC=-1.3790

betal = abs(round( atand( ((-3.9848) + (sqri(abs(3.9848"2 -
(4*-1.3942%-1.3790))))) / (2*AA))))

betal = abs(round( atand( ((-3.9848) + (sqrt(abs(BB"2 -
(4*AA*CC)))) / (2*-1.3942) )))

betal = 22 89711

beta2 = abs(round( atand( ((-BB) - (sqrt(abs(BB2 -
(4*AA*CQ))))) / (2*AA)) )

beta2 = abs(round( atand( ((-3.9848) - (sqrt(abs(3.9848"2 -
(4*1.3942*-1.3790))))) / (2%-1.3942) ) )

beta2 = 68 23

-y () (esry) i ldaase i llulSouisuiuguudy (B)

(23r) 2 A1 veegln 3

angud () @srn) #ildnngalii 3
beta3 = 26 93
betad = 64 DM
As = [26-gamma 64-gamma]
As=[26-10 64-10]
As=[16 54]
w ¥ & o
HANIAUALUUAT ([3) (93717) MIABDININAIY
gausn =22 26]

Aol =[68 54]
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clc

clear alt

% Creale (he cube and save as jpg filc,

figure(2);

patch([00 1 1),{0 1 1 0},[1 1 1 1),[0.1 0.1 0.1]); %top
patch([0 1 1 0L,J0 0 00L,[00 1 1],[0.2 0.2 0.2]); “tornt
patch([0 0 0 0L,[0 1 1 0],{0 0 1 11,10.3 0.3 0.3]); “lett
patch({1 00 1],[1 1 1 11,{1 1 001,[0.4 0.4 0.4]); %back
patch([1 1 111,/ 00 11,[1 1 00],[0.5 0.5 0.5]); %riglﬁ
patch([1 1 00,11 00 11,[0 0 001,[0.6 0.6 0.6]); “bottom

camproj(‘orthographic')
theia = 40,

beta = 10;
campos([5,5,5])

camtarget([0,0,0])

axis vis3d off

axis square off



=4 =,
2. NIINITUN

% Curcale the pyramid and save as jpg file.

x = sqri(2);

patch(fo 0 1 1],[0 1 1 01,[0 0 0 0],[0.5 0.5 0.5]);
patch(f0 0 0.51,[0 1 0.5),[0 0 1/x],[0.4 0.4 0.4]); % [
patch([0 1 0.51,[1 1 0.51,[0 0 1/x],[0.3 0.3 0.3]);
patch(f1 1 0.5],[! 00.5],[00 llx],[O'.Z 0.20.2]);
patch(f1 0 0.51,[0 0 0.51,[0 0 1/x],[0.1 0.1 0.1]);

camproj(‘orthographic')
alpha = 40;

beta = 40;
campos([8,0,8])

camtarget([0,0,0])

axis visdd ofT

axis square off’
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function { Pointface ] = find corner cube(imrgb)
Yoimrgb = imread(project test/3.jpge');

imbw = rgb2gray(imsgb);

% Extract basic mformation from the image
[sx,sy] = size(imbw);
maxval=max{double(imbw(:)}};

minval=min{double(imbw(:)});

% Find Graylevels of sides by histogram

him = hist{double(imbw(:)),[minval:maxval]);

% plot(him)

[pval,vall=max(him); i=1;

while (pval > (0.01*sx*sy}} % Total area > 1% of image area
v(i)=val; i=it+1;
him{val)=0;
[pval,val]l=max{him);

end

if ( (length(v)<3) || (length(v)>10) )
disp(Error in finding graylevels');

end

Y

% Each side defcclion
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v=sort(v);
v=[0v];
if (v(end)==256) % Out of range / outer (inverse) side

v=v(i:(end-1});

end

face = zeros(length(v)-1,sx,sy);

for i=1:(length(v)-1)
fill = (imbw > v(i));
fil2 = (imbw <= v(i+1));
face(i,:;,;) = fill.*f112;
cnd
for i=1:(length(v)-1)
figure(11)
subplot(2,2,i)
im = squeeze(face(i,:,));
imshow(im)
end

% Find comer of each side stored in face

nocorner = 4; % number of detceled corners

cornetface = zeros(length(v)-1,nocomer,2); % 2 for x and y coordinates

for i=1:(length(v)-1)

% Get the considered image of the side from lace

imside=squeeze(face(i,:,:));

Yo sel = strel(disk' 4); se2 = strel(disk',7);

% imside=imdilate(imerode(imside,sel),se2):
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% Remove one line and one pixel noises by imerade and thenimdilate

% Do resize image to make the corner detection work properly
sel = strel(‘line',3,45);
%  imside=imcrode(imside,scl);
resizefactor = 0.15;
imsidet = imresize(imside,resizefactor*[sx,syl);
imside = imresize(imsidet,[sx,sy]);
%  figure(1l)
%  subplot(2,2,i)
Yo

%  imshow({imside)

intr = flipud(imside);

%  theta = 180;

%  imsidel = imrolale{imsidet.thela);

cxy = corner{intr,nocormer);

cxy = round{cxy/resizefactor),

ifi==
% fipure(5)
! hold on
% flipud{plot{exy(:, 1),cxy(:.2),'ba"));

cornerface(i,:,:) = cxy;

clscil i==2
Ya hoid on
%o plot{exy(:, 1),exy(:,2)'r0');

comerface(i,:,:) = exy;



elseif i=—3

% hold on
% plot{exy(:,1).exy(:,2). 20",

cornerface(i,:,:) = cxy;

end

end

Face2 = squeeze(comerface(1,:,:));

Face3 = squeeze(comerface(2,:,:));

Faced = squeeze(comnerface(3,:,:));

pointl = [];
point2 = [};
point3 = [];
point4 = [];
fori=1:4
if(i==1)

pointl = [point! Face2(i} Face2(i+4)),
elseif (i==2)

point2 = {point2 Face2(i) Face2(i+4)];
elseif (i==3)

point3 = [point3 Face2(i) Face2(i+4)};
elseif (i == 4)

point4 = [point4 Face2(i) Face2(i+4)];
else

disp('no point');
end

end

checkpoint = min({point1{1) point2(1) point3(1) pointd4(1)]);

checkpoint2 = max{[point1(1) point2(1) point3(1) pointd(1)]);



pl =1k
p2=1I;
p3=II;
pd=1J;
ps =1L}
p6=1l;
p7=11;

checkpoint4 = max{[point1(2) point2(2) point3(2) pointd(2}]);
forj=1:2
if (point1(j) = checkpoint4)

p4 = [p4 pointl];

clscif (point2(j) == checkpoint4)

p4 = [p4 point2];

elseif (point3(j) == checkpoint4)

p4 = [p4 point3};

elseif (point4(j) == checkpoint4)

p4 = [p4 pointd];

elsc
cnd

cnd

2 pointl =[};
2 point2 =[];
2 point3 =[];
2_pointd =[];

fori=14
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if{i=—=1)

f2_pointl = [f2 pointl Face3(i) Face3(i+4)];
elseif (i==2)

f2 point2 =[f2 point2 Face3(i) Face3(i+4)];
clseif (i==23)

2_point3 = [f2_point3 Face3(i) Face3(i+4)});
clscif (i == 4)

f2_point4 = [f2_point4 Face3(i) Face3(i+4}];
clse

disp('no point’);
end

end

f3 pointl =[];
f3 point2 = {J;
f3 point3 = [];
f3 pointd = [];
forfi=1:4
if(fi==1)
f3_pointl = [f3_point] Face4(fi) Faced(fi+4)];
clseil (fi = 2)
f3_point2 = [f3_point2 Faced(fi) Faced(fi+4)};
clscif (fi == 3)
f3_point3 = [f3_point3 Face4(fi) Faced(fi+4)];
elseil (fi == 4)
3 _point4 = [f3_point4 Face4(fi) Faced(fi+4)];
else
disp('no point');
end

end

checkpoint5 = [f2 point1(1} 2 point2(1) £2 point3(1) 2 pointd{1)];



checkpoint5i = [f2_point1(1) £2_point2(1) f2_point3(1) f2_point4(1)];
checkpx2max = max({f2_point1(1) £2_point2(1) £2_point3(1) f2_pointd(1)]);
checkpy2max = max({f2_point1(2) £2_point2(2) f2_point3(2) f2_point4(2)]);
checkpx2min = min({f2_point1(1) £2_point2(1) f2_point3(1) f2_pointd(1)]);
checkpointpl = [f3 point1(1) 3_point2(1) £3_point3(1) f3_point4(1)]

checkpx3min = min([f3_point1(1) f3 point2(1) F3_point3(1) £3_point4(1)]);
checkpy3max = max([f3_point1(2) f3 point2(2) f3_point3(2) f3_point4(2)]);

[P1_11]= min(checkpointpl);
AT = find(checkpoinipl==P1_11);
checkpointpl(AT) = [};
[P1_12] = min(checkpointp1);
checkpointpt=[P! 11 P1_12]
forp=1:2
if (f3_point1(1)== checkpointpt(p)) & (3 point1(2)== checkpy3max)
pl =[pl f3 pointl];
end
if (f3_point2(1)== checkpointpt(p)) & (3 point2(2)== checkpy3max)
pl =[pl {3 point2];
end
if (f3_point3(1)== checkpointpt(p)) & (3 point3(2)== checkpy3max)
pl =[pl f3_point3];
end
if {f3_point4(1)== checkpointpt(p)) & (f3 point4(2)== checkpy3max)
pl =I[pl f3_pointd];

cod

end

[P3 11] = max(checkpoint5);

AU = find(checkpoint5==P3_11);
checkpoint5(AU) = [];
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[P3_12] = max(checkpoint5);

checkpointp3 = [P3_11P3_12];

for pxy2=1:2

if (£2 point1(1)== checkpointp3(pxy2)) & (f2_point1(2)== checkpy2max)
p3=I[p3 2 pointl};

end

if (£2_point2(1)== checkpointp3(pxy2)) & (£2_point2(2)== checkpy2max)
p3 =[p3 f2_poin2];

end

if (f2_point3(1)== checkpointp3(pxy2)) & (f2_point3(2)== checkpy2max)
p3 =[p3 f2_point3];

end

it (f2_pointd(1)== checkpointp3{pxy2)) & (f2_pointd(2)== checkpy2max)
p3 = [p3 f2_poind];

end

end

datacat =[],
checkpointS 1 = max(checkpoint5);
Al = find(checkpoint5==checkpoint5 1);
checkpointS(AT) = [];
checkpoint5 = [checkpoint5];
u=unique(checkpoints);
n=histc(checkpoint5,u};
if{(a(:)==1)

[Pm1] = min(checkpoint5i);

ff = find(checkpoint5i=Pml),

checkpoint5i(ff) = [};

[Pm2] = min(checkpoint5i);

checkpoint6 = [Pm1 Pm2];
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forj=1:1

it ((f2 point1(j) = checkpoint6(j)) | (f2_point1(j} == checkpoint6(j+1)))
datacal = [datacal f2_pointl];

end

if ((f2_point2(j) == checkpoint6(})) | (£2_point2(j} == checkpoint6(j+1)))
datacal = [datacal £2_point2];

end

if ((f2_point3(j) == checkpoint6(j)) | (f2_point3(j) == checkpoint6(j+1)))
datacal = [datacal f2_point3];

end

if (f2_point4(j) == checkpoint6(j)) | (f2 pointd(j) == checkpoint6(j+1)))
datacal = [datacal f2_point4];

end

end
elsc
b = min(checkpoint5i}
forl=1:1
if (f2_point1{l) == b(1))
datacal = [datacal 2_point1];
end
if (f2_point2(1) == b(1))
datacal = [datacal £2_point2];
end
if (f2_point3(1) == b(1))
datacal = [datacal f2_point3];
cnd
it (f2_pointd(l) == b(1))
datacal = [datacal f2_pointd};
end
end

cnd
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datacal
if (datacal(1)==datacal(3))
checkp2x = [datacal(1) 0];
else
checkp2x = [datacal(1) datacal(3)];
end
checkp2y = max([datacal(2) datacal(4)]);
checkp2x;
for pxy3 = 1:2
il (f2_point1(1)== checkp2x(pxy3)} & (f2_point1{2)== checkp2y)
p2 ={p2 2_pointl];
end
il (f2_point2(1)== checkp2x(pxy3)} & (f2_point2(2)— checkp2y)
p2 = [p2 2_point2];
end
if (£2_poini3(1)== checkp2x(pxy3)) & (f2_point3(2)== checkp2y)
p2 =[p2 2 point3];
end
if (F2_pointd(1)== checkp2x(pxy3)) & (f2_point4(2)=— checkp2y)
p2 =[p2 £2 pointd];
end
end
PZ;
pi;
p3;
lengthface3 = round(sqrt({{datacal(1) - datacal(3))*(datacal(1) - datacal(3)))}+({datacal(2}
- datacal(4))*(datacal(2} - datacal(4)))));
p5 = {pl(1) p1(2)-lengthface3};
p6 = [p2(1) p2(2)-lengthfacel};
p7 = [p3(1) p3(2)-lengthface3];
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pL;
pZ;
p3;
p4;
p5;
p6;

p7;

Poi
ntfac
o
,[ .
pl;p2;p3;p4
;p4ipS;
;P
p7);

end
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% clc

% clear all

function [ Pointface ] = find_comer_pyramid{(imrgb)
Yimrgb = imrcad(‘project_test/pyramidtest/3.jpg");
imbw = rgb2gray(imrgb);

%ligure; imshow(imbw); colorbar;

% Extract basic information {rom the image
[sx,sy]) = size(imbw);
maxval=max(double(imbw(:)));

minval=min(double(imbw(:)));

% Find Graylevels ol sides by histogram
him = hist(double(imbw(:)),[minval:maxval]);
% Mgure(11)

% plot(him)

[pval,val]l=max(him); i=1;
while (pval > (0.005%sx*sy)) % Tofal arca > 1% of image area
v(D)=val; i=i+1;
him(val)=0;
[pval,val]=max(him);
end
A = length(v)
if ( (length(v)<1) || (tength(v)>10) )
disp('Error in linding graytevels'),

end

A

% Eacl side deteclion
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v=sort(v);

v={0 vl

if (length(v) >= 5)
[Pm1}=min(v);
ff = find(v=—=Pm1);
vfh) = J;
[Pm2] = max(v);
ij = find(v == Pm2);
v(ji) =1k
v=v]

clseif (length(v) == 3)

v=|v];

end

v

A = length(v)

if (v(end)==256} % Oul of rangc / ouler {inverse) side
v=v(1:(end-1}});

end

face = zeros(length(v)-1,sx,sy);

for i=1:(length(v)-1)
fill = (imbw > v(i));
fil2 = (imbw <= v(i+1));
face(i,:,:) = fill . *fil2;

end

“0

% for i=1:(lengh(v)-1)

% Agure(12)

% subplot{2,2.i)
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% 1m = squeeze(face(i.:,:));
% imshow(im)

% cnd

% Find corner of cach side stored in face

nocomner = 3; % nwmnber of detected coirners

cornerface = zeros(length(v)-1,nocomer,2); % 2 for x and y coordmates

for i=1:(length(v)-1)

% Get the considered image of the side (Tom face

imside=squeeze(face(i,:,:));

% Remove one line and onc pixel noises by imerode and then imdilale

Y Do resize image to make the corner delection work properly
%  scl =swel(Cdisk',3); se2 = strel('disk’,7);
% imside=imdilale(imerode{imside,sel),se2);
resizefactor=0.15;
imsidet = imresize(imside,resizefactor*[sx,sy]);

imside = imresize(imsidet,[sx,syl);

intr = flipud(imside);
%  theta = 180;
%  imsidet = imrolate(imsidet,(heta);
%imshow(imsidct);
cxy = comer{intr,nocomer);
cxy = round(cxy/resizefactor);

Yaligure(66)

irfi==



Yo figure{66)
Yo flipud(plot(exy(:,1).exy(:,2),'bo"));

comerface(i,:,:) = cxy;

elseif i==

% hold on;

% plot{exy(:, 1),exy(:,2),'ro');

cornerface(i,:,:) = cxy;

elseil i==3

Y% hold ong

%% plot{exy(:, ) .exy(:,2).'go');

cornerface(i,:,:) = cxy;

end

end

facel = squeeze(cornerface(l,:,:))

face2 = squeeze(cornerface(2,:,:))

FaceT = [facel;face2]

pointl = [];
point2 = [1;
point3 = [];
pointd = [];
point5 =[];
point6 = [1;
pl =1k

p2=1];
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p3=I[k
pd =1L
fori=1:6
ifi==1)
pointl = [pointl FaceT(i} FaceT(i+6}];
elseif (i==2)
point2 = [point2 FaceT(i) FaceT(i+6)];
elseif (i ==3)
point3 = [point3 FaceT(i)} FaceT(i+6)];
elseif (i=—=4)
pointd = [pointd FaceT(i) FaceT(i+6)];
elseif (i == 5)
point5 = {point5 FaceT(i} FaceT{i+6)];
elseif (i == 6)
point6 = [point6 FaceT(i) FaceT(i+6)];
else
disp('no point’);
end
end
%cheek max poinl
Pmax = max{[point 1 (1) point2(1) point3(1) point4(1) point5(1) point6(1)]);
%check min point

Pmin = min{[point1(1) point2(1) point3{1) point4(1) point5(1) point6(1)1);

Ycheck pl

if (point1{1) == Pmin)
pl =[pl pointl];

clseif (point2(1) == Pmin)
pl = [p! point2];

elscil (point3(1) == Pmin)
pl =[pl point3};

elseif (point4(1) == Pmin)



pl = [pl point4];
elseil (point5(1) == Pmin)
pl =I[pl point5];
clseif (point6(1) == Pmin)
pl =[pl point6];
else
disp('ne conditien’)
end
%check p3
if (point1(1) == Pmax)
p3 = [p3 pointl];
clscif (point2{1) == Pmax)
p3 = [p3 point2];
clseif (point3(1) == Pmax)
p3 = [p3 point3];
elscil (point4(1) == Pmax)
p3 = [p3 point4];
clscif (point5(1) == Pmax)
p3 = [p3 point5];
elseif (point6(1) == Pmax)
p3 = [p3 poini6];
else
disp('no condition’)
cnd
pl;

p3;

R = [point];point2;point3;point4;point5;poinl6];

AT = find(R==p1(1});
AR = find(R==p3(1));
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[R,ps] = removerows(R,[AT AR]);

% AS = [R(1) R(2) R(3) R(4)]

% tmp = abs(AS-p1 (1))

% lidx idx} = min(tmp) %index of closest value

“ closcst = AS(idx)

Npointl =];
Npoint2 ={];
Npoint3 =[];
Npoint4 = [};
forp=1:4
if (p = 1)
Npointl = [Npointl R{(p) R(p+4)];
clseif (p==2)
Npoint2 = [Npoint2 R(p) R(p+4)}
elscif (p == 3)
Npoint3 = [Npoint3 R(p) R(p+4)];
ciseif (p ==4)
Npoint4 = [Npoint4 R(p) R(p+4)];
else
disp('no point');
end
end
RU = [Npoint1;Npoint2;Npoint3;Npoint4];
Rymin = [Npoint1(2) Npoint2(2) Npoint3(2) Npoint4(2));
RyminT = min([Npoint1(2) Npoint2(2) Npoint3(2) Npoint4(2)]);
Rymax = [Npoint1(2) Npoint2(2) Npoint3(2) Npoint4(2)];
PI2=[};
checkpoint2 = [};
[P11] = min(Rymin);
VI = find(Rymin==PI1);

¢ = length(Rymin(VI))
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if{c=2)
checkpoint2 = [Rymin(VI}];
else
Rymin(VI) = [J;
[P12]) = min(Rymin);
checkpoint2 = [PI1 PI2];
end
checkpoint2

datacal = [];

[PT1] = max(Rymax);

VT = find(Rymax=—PT]1);
Rymax(VT) = [];

[PT2] = max{Rymax);

checkpointd = [PT1 PT2]

form=1:1

if ((Npoint1{m+ 1) == checkpoint2(m)) | (Npoint1(m+1) == checkpoint2(m+1)))

datacal = [datacal Npoint1];

end

if (Npoini2(m+1) == checkpoint2(m)) | (Npoint2(m+]) == checkpoint2(m+1)))

datacal = [datacal Npoint2];

end

if ((Npoint3(m+1) == checkpoint2{m)} | (Npoint3{m+1) == checkpoint2(m+1)))

datacal = [datacal Npoint3];

end

if (Npointd(m+1) == checkpoint2(m}) | (Npointd(m+ ) == checkpoint2(m+1)))

datacal = [datacal Npointd];
end
end

datacal;
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AS =[datacal(1) datacal(3)];

tmp = abs(AS-p3(1));

[idx idx] = min({tmp); %index of closesl value
closes = AS(idx) ;

datacal = [datacal(1) datacal(2);datacal(3) datacal(4)];

closes(1)
if (datacal(1) = datacal(3))
p2 =[p2 datacal(1) min([datacal(2) datacal(4)])];
clscif {datacal(l) ~= datacal(3))
if (datacal(1) == closes{1))
p2 = [p2 datacal(1) datacal(3)];
clseif (datacal(2) == closes(1))
p2 = [p2 datacal(2) datacal{4)];
end
end
%find p4
datacal2 =];

forn=1:1

il (Npoint1{n+1) == checkpoint4(n)) | (Npointl(n+1) == checkpoint4(n+1)))

datacal2 = [datacal2 Npointii;

end

if ((Npoint2(n+1) == checkpoint4(n)) | (Npoint2(n+1) == checkpointd(n+1)))

datacal2 = [datacal2 Npoint2];

end

il (Npoint3(n+1) == checkpointd(n)) | (Npoint3(n+1) == checkpointd(n+1)))

datacal2 = [datacal2 Npoint3];

end

if ((Npoint4(n+1) == checkpoint4(n)) | (Npointd(n+1) == checkpoint4(n+1)))

datacal2 = [datacal2 Npoint4];

end
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end

datacal2

ASP = [datacal2(1) datacal2(3)];

tmpl = abs(ASP-p1(1));

[idx1 idx1] = min(tmp1); %index of closest value

closes2 = ASP(idx1) ;

daracal2 = [datacal2(1)} datacal2(2);datacal2(3) datacal2(4)];
datacal3 = max([datacal2(3) datacal2(4)])

closes2(1)
if (datacal2{1) == datacal2(3)})
p4 =[p4 datacal2(1) max([datacal2(2) datacal2(4}]];

clseif (datacal2(1) ~= datacal2(3))
if (datacal2(3) == datacal3)

p4 = [p4 datacal2(1) datacal2(3)];
elseif (datacal2(4) == datacal3)

p4 = [p4 datacal2(2) datacal2(4)];
end
end
p2;
p4;

11 = round(sqrt({(p1 (1)-p3(1 )" 2)}+((p1{2)-p3(2)"2)));
1 =11/2;

k = abs(p4(1)-p2(1));

Iy = round(sqrt((11°2-k"2+p2(2)"2));

lin = abs(p4(2)-ly);

pm = [pd(1) lyl;

p5 =I[p1(1) p1(2)+Hm];

p6 = [p2(1) p2(2)}+im];

p7 = [p3(1) p3(2)+im];



Pointface = [p1;p2;p3;p4];

% figure(88)

% x = [p1(1) p2(1) p3(1) p4(1)];
%y =[pl1(2) p2(2) p3(2) p4(2}];
%

% scatler(x.y.'bo")

end
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Face A = find_comer cube(imgl);
Face B = find comer_cube(img2);
Face C = find comer_cube(img3);
set(0, Detaultiigure Visible','olT);
strl = get(handles.theta,'String');
theta = str2num(strl);

str2 = get(handles.gamma, String’),

grammar = str2num(str2);

Lengthx_FaceA = sqrt(((Face A(5) - Face A(6))*(Face_A(5) - Face A(6)))+((Face_A(12) -
Face A(13))*(Face_ A(12) - Face A(13))));%1.x1

Lengthx_FaceB = sqrt(((Face B(5) - Face B(6))*(Face B(5) - Face B(6))}+((Face_B(12)-
Face B(13))*(Face B(12) - Face_B(13))));%1x2

Lengthx_FaceC = sqrt(((Face_C(5) - Face C(6)}*(Face C(5) - Face_C(6))}+((Face_C(12} -
Face C(13))*(Face C(12) - Face_C(13))));%Lx3

Lengthy FaceA = sqri(((Face_A(2) - Face A(6))*(Face A(2) - Face_A(6)))+((Face_A(9) -
Face A(13))*(Face A(9) - Face_A(13))));%Lyl

Lengthy FaceB = sqrt(((Face_B(2) - Face B(6))*(Face B(2) - Face_B(6)))+((Face_B(9) -
Face B(13))*(Face B(9) - Face B(13))));%Ly2

Lengthy FaceC = sqrt{((Face_C(2) - Face_C(6))*(Face C(2) - Face_C(6))}+({Face_C(9) -

Face_C(13))*(Face C(9) - Face C(13)));%Ly3

Lx1 = round{Lengthx FaceA)

L.x2 = round(Lengthx FaceB)



Lx3=1Lx2
Ly! = round(Lengthy FaceA)
Ly2 =Lyl
Ly3 = round(Lengthy FaceC)

k = sqrt((}-Lx2/2)/(1-1.x112})

alpha = atand((sind(theta))/k-(cosd(theta)))

alpha = round(alpha);
alpha = abs(alpha);
k2 = squt{(1-(Ly372))/(1-(Ly172)))

set(handles.alpha, String',num2str(alpha));

Beta = atand{(cosd{grammar)-k2)/(sind(grammar)))

Beta = round(Beta);

Beta = abs(Beta);

set(handles.beta,'String’,;num2sir(Beta));

Lx = round(Lx2/sqrt(1-(sind(alpha+theta).*2)*(cosd(Beta).”2))}
% X = ((((Lx272))/(sind(alpha)*sind(atpha)) -
(((T.x172))/(sind(alpha+theta)*sind(alphattheta)))));
% Y = (1/{sind(alpha}*sind(alpha)})} - (1/(sind(alpha+theta)*sind(alpha+theta)));

%  Lx =round(sqri{abs(X/Y )} %777

% Ly = round(Ly3/sqri(1-(sind(alpha).”"2)*(cosd(Beta+grammar).”2)))

Ly = round(Ly 1/sqri(1-(sind(alpha).*2)*(cosd(Beta).*2)})
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Face A = find_comer pyramid(imgl);
Face B = find_comer_pyramid{img2);

Face C=find comer pyramid(img3);

sir] = get(handles.theta,'String');
theta = str2num(str1);
str2 = get(handles,gamma,'Siring');

gamma = str2num(str2);

Lengthx_FaceA = squi(((Face A(1) - Face A(2))*2) + ((Face A(5) - Face A(6))*2)
Yvlx|
Lengthx_FaceB = sqri(((Face_A(l) - Face_B(2))"2) + ((Face A(S) - Face B(6))"2)
Yvalx2
Lengthx_FaceC = squt(((Face_C(1) - Face_C(2))*2) + ((Face C(5) - Face C(6)}*2)
);%Lx3
Lengthy FaceA = sqri(((Face_A(2) - Face A(4))*2) + ((Face A{6)- Face A(8))"2)
)%Lyl
Lengthy FaceB = sqrt(((Face B(2) - Face B(4))*2) + ((Face B(6) - Face_B(8))*2)
YULy2
Lengthy FaceC = sqrt{((Face_C(2) - Face_C(4))"2) + ({(Face C(6) - Face C(8))*2)

);"0L)’3

Lx1 = round(Lengthx_FaceA)
L.x2 = round(Lengthx_FaceB)
Lx3=1x2;
Lyl = round{Lengthy FaceA)
Ly2=Lyl;
Ly3 = round(Lengthy FaceC)

k = sqrt((1-Lx2"2¥(1-Lx1°2))



alpha = aland((sind(theta))/k—(cosd(Iheta)))

alpha = round(alpha);

alpha = abs(alpha)

k2 = sqri((1-Ly3~2)/(1-Ly142))

ap = num2str(alpha)

set(handles.alpha,'String',ap);

X = ({((Lx2"2)}/(sind(alpha)*sind(alpha)) -
(((Lx172))/(sind(alpha+theta)*sind(alpha +theta)))))

Y = (1/(sind(alpha)*sind(alpha)}) -(I/(sind(alpha-+theta)*sind(alpha+ttheta)})
Lx = round(sqrt(abs(X/Y))) %777

k3 = sqrt( (LyI/ALx/2))*2 - (sind(alpha) - cosd(alpha))*2)
U = sind(alpha)-cosd(alpha);

T=Ur2

1= LylALx/2);

U = 1°2;

RR = sqri{TU-T);

AA = (({(cosd(alpha) + sind(alpha))"2) - (k3~2)))
BB = (2*sqri(2)*(cosd(alpha) -+ sind(alpha)})

CC = (2-(k3"2))

betal = abs(round( atand{ ((-BB) + (sqrt(abs(BB"2 - (4*AA*CC))))) / (2*AA} ))) %
PAEPE 23N}

beta2 = abs(round( atand( ((-BB) - (sqrt(abs(BB*2 - (4*AA*CC))))} / (2¥AA))))

kd = sqri(abs( ((Ly3/(Lx/2))*2) - (sind(alpha) - cosd(alpha))*2))
AA2 = (((cosd(alpha) + sind(alpha)*2) - (k42) );

BB2 = (2*sqri(2)*(cosd(alpha) + sind(alpha)));

CC2 = 2-(k4"2);
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beta3 = abs(round( atand( {(-BB2) + (sqrt{abs(BB2"2 - (4*AA2*CC2))))) / (2*AA2) ) ))
betad = abs(round( atand( ((-BB2) - (sqrt(abs(BB2/2 - (4*AA2*CC2))))) / (2*AA2)) )
betall = beta3-gamma;

betad4! = betad-gamma;

YI = [beta3] betadl];
Ul = abs{abs(YI(1)) - abs(betal));
UT = abs(abs(YI(2)) - abs(betal));
if (UL <UT)

testl = [betal YI(1}];
clseif (UL > UT)

testl = [betal YI(2)];
cise

testl = [betal YI(1)];

end

RI = abs(YI(1) - beta2);
ST = abs(YI(2) - beta2);
if (RI < ST)

test2 = [beta2 YI(1)];
elseif (RE > ST)

test2 = [beta2 YI(2)];
end
fa = testi{1)-testi(2);

za = test2(1)-test2(2);

AS =[fa zal;
tmp = 0;
[idx idx] = min(tmp); %index of closest value

closes = AS(idx);

[PT1] = closes;



VT = find(AS==PT1);
YU = [VT];
if(Yu(l)=1»
YU = [test1(1) test1(2)+gamma];
elseif (YU(1) == 2)
YU = [tesi2(1) test2(2)+gamma];

end

YU

% if (YU(1) > YU(2))

%  bela = YU(2)

% elseif (YU(1) < YU(2))
%  beta = YU(!)

% else

%  beta=YU()

% end

beta=YU(1)

Ly=Lx
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x2 = round(x1 + Lx);
y2 = round(yl);

z2 = round(zl};

x3 = round(x1);

y3 = round(y1);

z3 = round(z2 + Ly};
x4 = round(x2);

y4 = round(y2);

z4 = round(z3);

x5 = round(x3);

yS = round(y3 + L.x);
75 = round(z3);

x6 = round(x4);

y6 = round(y4 + Lx);
z6 = round(z4);

x7 = round(x2);

y7 = round(y2 + Lx);
z7 = round(z2);

x8 = round(x!) ;

¥8 = round(y1 + Lx);
z8 = round(z1);

% for alpha = alpha: 160

g

U

AUANNINTOINA
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axes(handles.axes4)

patch([x} x2 x4 x3],[y1 y2 y4 y3],[21 22 z4 2z3],{0.1 0.1 0.11);%ycllow
patch({x4 x2 x7 x6],[v4 y2 y7 y6],[24 22 z7 261,[0.2 0.2 0.2]);%magenta
patch{[x3 x4 x6 x51,[y3 y4 y6 y51,[23 24 26 25],[0.3 0.3 0.3]);%cyan
patch([x3 x1 x8 x51,[y3 y1 y8 y51,(z3 zI z8 z5],[0.4 0.4 0.4]);%red
patch([x5 x8 x7 x6],[y5 y8 y7 y6],[z5 z8 27 z6],[0.5 0.5 0.5]);%green
patch([x1 x2 x7 x8),lyl y2 y7 y8l,lz] z2 z7 z8],[0.6 0.6 0.6]);%bluc

xlabel('X");
ylabel('Y");
zlabel('Z'};

axis square o[l
rotate3d on;
% camproj(orthographic’)

% view(alpha.3eta)

campos([cosd(alpha)*cosd(Beta),sind{alpha)*cosd(Beta},sind(Beta)])
camtarget([0,0,0])

% end



=y =
. NIINTZHA

x2=x1+Lx

y2=yl

z2 =1zl

x7=x2

y7=vy2+Lx

zl=122

x8=xl

yE=vyl+Lx

z8 = zl

x3 =x2/2

y3=y1/2

73 = (22+Lx)/sqrt(2)

x4 =x3

y4=vy3

z4 =23

x6 = x4

y6 =y4

z6 =74

X5=x6

y5=yb6

z5 =126

axes(handles.axesd) %

patch([x1 x2 x4 x3],[y1 y2 y4 y31,[z1 22 z4 23],[0.1 0.1 0.1]);%ycllow
patch([x4 x2 x7 x6},[y4 y2 y7 y61,[z4 22 27 26],10.2 0.2 0.2]);%magenta
patch([x3 x4 x6 x5},[y3 y4 y6 y5],[23 24 26 25],[0.3 0.3 0.3]);%cyan
patch([x3 x1 x8 x5],{y3 y1 y8 y5],[23 z1 28 z5],[0.4 0.4 0.4]);%rcd
patch([x5 x8 x7 x6),{y5 y8 y7 y6),[z5 8 27 z6],(0.5 0.5 0.5]);%grcen
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patch([x1 x2 x7 x8],ly! y2 y7 y8l,1z1 22 27 z8],[0.6 0.6 0.6]);"bluc

xlabel('X');
ylabel('Y");
zlabel('Z");

axis square off
rotate3d on;

% camproj(‘orthographic’)

view(3)
campos([cosd(alpha)*cosd(beta),sind(alpha)*cosd(beta),sind(bet)]);

% camtarget(f0,0,0]);
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