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ABSTRACT

This thesis presents an instrument process image and reconstruct 3D model
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mMamuauMmuesanUlweimes Tnslduasneigeli(Arduino Board) lunns

muAunsUeu wserulinutawenes Mulusunsuuumuay (MATLAB)

yuiiasns yufivamoiuyy YUTARDINTS AuTIRIAD L
10 10.2 190 190
20 20.1 200 200.2
30 30.8 210 214
40 40.3 220 220.1
50 49.9 230 230.2
60 60.1 240 240.5
70 70.3 250 250.4
80 80.2 260 260.1
90 90.5 270 270.7
100 101.2 280 280.3
110 110.7 290 290.5
120 120.4 300 300.1
130 130.2 310 310.6
140 140.1 320 3204
150 150.3 330 330.8
160 160.5 340 340.1
170 170.1 350 350
180 179.8 360 361
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ATANUIN

Code TUsunsuanenIwann Webcamera

function varargout = GUI(varargin)
% GUI MATLAB code for GUI fig

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

GUI, by itself, creates a new GUI or raises the existing

singleton*,

H = GUI returns the handle to a new GUI or the handle to
the existing singleton®,

GUI('CALLBACK',hObject,eventData,handles,...) calls the local
function named CALLBACK in GUI.M with the given input arguments.

GUI(Property','Value',...) creates a new GUI or raises the

existing singleton®. Starting from the left, property value pairs are
applied to the GUI before GUI_OpeningFcn gets called. An

unrecognized property name or invalid value makes property application
stop. All inputs are passed to GUI_OpeningFcn via varargin.

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
instance to run (singleton)".

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help GUI

% Last Modified by GUIDE v2.5 05-Feb-2014 12:28:23

% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;

gui_State = struct('sui_Name, mfilename, ...

'sui_Singleton’, eui_Singleton, ...
'sui_OpeningFcn', @GUI_OpeningFen, ...
‘gui_OutputFen', @GUI_OutputFen, ...
'sui_LayoutFcn', [, ...

‘qui_Callback, [1);
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if nargin && ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end

if nargout
[varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:));
end
% End initialization code - DO NOT EDIT

% - Executes just before GUI is made visible.

function GUI_OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFen.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin  command line arguments to GUI (see VARARGIN)

% Choose default command line output for GUI
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes GUI wait for user response (see UIRESUME)
% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.
function varargout = GUI_OutputFen(hObject, eventdata, handles)

% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure



varargout{1} = handles.output;

imagreset;
clear all;

global a;
a = arduino('com39');

a.pinMode(8, OUTPUT);
a.pinMode(9, OUTPUT);
a.pinMode(10,'OUTPUT);
a.pinMode(11,OUTPUT);

%AIUANNEGDS
global srg;
global vid;

vid = videoinput('winvideo', 2, 'RGB24 640x480");
src = getselectedsource(vid);

vid.TriggerRepeat = Inf;

vid.FramesPerTrigger = 1;
vid.ReturnedColorspace = 'reb’;

triggerconfig(vid, 'manual);

subplot(111);
hl = image;
axis j
preview(vid,h1);
start(vid),

% --- Executes on button press in pushbutton1.

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global vid;



global a;
global pic;

clear pic;

pause(2);
trigger(vid);
pause(0.5);

for i=1:37;

for j=1:14;
a.digitalWrite(8,1);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8, 1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
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a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);

a.digitalWrite(9,0);

a.digitalWrite(10,0);

a.digitalWrite(11,1);
end

%pause(0.1);
trigger(vid);
%pause(0.2);

end

pic = getdata(vid,36);
save('pic.mat, 'pic’);
clear pic;

tor k=1:37;
for (=1:14;
a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalwrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
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a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalwrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8, 1);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);
end

end

clear pic;

% --- Executes on button press in pushbutton2.

function pushbutton2_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

imagreset;
clear all;
delete(instrfind({'Port'},{{COM39'})

% --- Executes on button press in pushbuttond.

function pushbutton3_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttond (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

29
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% handles  structure with handles and user data (see GUIDATA)
global a;

a = arduino('com39");

% --- Executes on button press in pushbuttoné.

function pushbuttons_Callback(hObject, eventdata, handles)

% hObject handle to pushbuttoné (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

% --- Executes on button press in pushbuttons.

function pushbutton8_Callback(hObject, eventdata, handles)

% hObject  handle to pushbutton8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

global a;

a.digitalWrite(8, 1);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);



a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,1);

% - Executes on button press in pushbuttong.

function pushbutton9 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

global a;

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);
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% handles

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalwrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8, 1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

% --- Executes on button press in pushbutton10.

function pushbutton10_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton10 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
structure with handles and user data (see GUIDATA)

global a;

=1l

a.digitalWrite(8,1);
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a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8, 1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalwrite(8,0);

a.digitalWrite(9,0);

a.digitalWrite(10,0);

a.digitalWrite(11,1);
end

% - Executes on button press in pushbutton11.
function pushbutton11 Callback(hObject, eventdata, handles)



% hObject handle to pushbutton11 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global a;

for |=1:14;
a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1):
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);
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a.digitalWrite(8, 1);

a.digitalWrite(9,0);

a.digitalWrite(10,0);

a.digitalWrite(11,0);
end

% --- Executes on button press in pushbutton12.

function pushbutton12_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton12 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global a;
for i=1:37;

for j=1:14;
a.digitalWrite(8,1);
a.digitalwrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
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a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWwrite(11,1);
end
end
% --- Executes on button press in pushbutton13.
function pushbutton13 Callback(hObject, eventdata, handles)
% hObject handle to pushbutton13 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)

global a ;

tor k=1:37%;
for |=1:14;
a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
a.digitalWrite(11,1);

a.digitalWrite(8,0);
a.digitalWrite(9,0);
a.digitalWrite(10,1);
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a.digitalWrite(11,0);

a.digitalWrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,1);
a.digitalWrite(11,0);

a.digitalwrite(8,0);
a.digitalWrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalWrite(8,1);
a.digitalwrite(9,1);
a.digitalWrite(10,0);
a.digitalWrite(11,0);

a.digitalwrite(8,1);
a.digitalWrite(9,0);
a.digitalWrite(10,0);
a.digitalWrite(11,0);
end

end

% - Executes on button press in pushbutton14.

function pushbutton14 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton14 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
Code 3D Reconstruction Visual Hull

clear, close all;

numCamera = 36;
volumeX = 128;
volumeY = 128;
volumeZ = 128;
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dX = volumeX/10;

dY = volumeY/10;

dZ = volumeZ/10;
visualHullSamplingRate = 20;
silhouetteThreshold = 180;

% load silhouette images and projection matrices

for i=z1l:numCamera

if(i<10)
PMatx{i} = load(['projectiondata\b 0" int2str(i) ' PAT):
pic{i} = adapthisteq(rgb2gray(imread(['OlL\a_' int2str(i) 'jpg1));
Ivpic{i} = pic{i};

else
PMatx{i} = load(['projectiondata\b_" int2str(i) ".PA'));
pic{i} = adapthisteq(rgb2gray(imread(['OlL\a_" int2str(i) 'jog)));
Ivpic{i} = pic{i};

end;

end;

% visual hull computation

thresh = 30;

scale = 1/19;

volume = ones(volumeX,volumeY,volumeZ);

for i = 1:numCamera
img = Ivpic{i} >= thresh;,
img = bwareaopen(img,500,8);
P = PMatx{i};

x1 = P(1,1)*scale*((1:volumeX)-dX):
y1l = P(2,1)*scale*((1:volumeX)-dX);
z1 = P(3,1)*scale*((1:volumeX)-dX);
x2 = P(1,2)*scale*((1:volumeY)-dY);
y2 = P(2,2)*scale*((1:volumeY)-dY);
z2 = P(3,2)*scale*((1:volumeY)-dY);

for Z = 1l:volumeZ
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p = P(;,3:4)*[scale®(Z-dZ) 1]

z = z1™ones(1,volumeY) + ones(volumeX,1)*z2 + p(3);

x = (x1"ones(1,volumeY) + ones(volumeX,1)*x2 + p(1)) / z;
y = (y1*ones(1,volumeY) + ones(volumeX,1)*y2 + p(2)) ./ 2,

volume(;,;,Z) = volume(:,,2)& interp2(img, x, y, nearest’, 1);
end

end

% display result

figure;

set(gca, projection’, perspective’);

axis equal;

grid on;

hold on;

[xMesh, yMesh, zMesh] = meshgrid(1:volumeY, 1:volumeX, 1:volumeZ):
pt = patch(isosurface(xMesh, yMesh, zMesh, volume, 0.9));
isonormals(xMesh, yMesh, zMesh, volume, pt);

set(pt, FaceColor','yellow', EdgeColor!,'none’);

daspect([1 1 1]);

camlight;

lighting gouraud;

view(-90,90);
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