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This special/project is-to_study. roughness profile of surface object by use
noncontact measurement technique called vertical scanning interfarometry. By this
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object. Blug LED'is a light source that we use in the system..In this system we make
a light through the collimetor lens so light are become parallel beam and pass in to
Michelson system. So that, beams are interferes and then fringes are occurs. We used
piezo electric _transducer to-drive /mirror in - Michelson interferometer and used
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matlab to processing images to make 3d surface profile of object that we test.
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2.5 wWisledidnnin (Piezoelectric Effect)
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2.6.2 mildaasuinainanuiaionvasing
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gﬂﬁ 2.9 Wheatstone bridge
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o o
;i;dm 2.2 NT¥ANALNDU 45 891

3.1.1.3 iaudyuunageuiu (Plano convex lens)
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3.1.2 NMFANTZUULES Michelson Interferometry (MI) #78 He-Ne Laser

gﬂﬁ 3. 12 Michelson Interferometry #8 He-Ne Laser
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<=l v o . 14 =
JUM 3. 18 srUUNMIInaMEANURAZ IEUU Michelson Interferometry g LED &l
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average 305.423 nm 292.873 nm 249.358 nm
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S.D/sqgrt(n) 0.0002 0.326 0.326
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Average 329.055 nm 2T £1T 1 233.549 nm

S.D/sqrt(n) 0.283 0.0009 1.421
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function varargout = Gui(varargin)
9% 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',hObjecteventData,handles,...) callsthe local
function named CALLBACK in GUI.M with/the given input arguments.

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

existing singleton®. Startine fromy the left, property value pairs are
applied to-the GUI before Gui- OpeningFcngets called.: An

unrecognized property name or invalid value makes property application
stop.| Allinputs are.passed:to Gui_QpeningFcn:via varargin:

*See GUI Options on GUIDE's Tools menu. Choose “GUI allows enly ane

instance tosrun (singleton)".

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text te modify the response to help Gui

% Last Modified by GUIDE v2.5 30-May-2015-21:00:40

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

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

‘gui_Singleton', gui_Singleton, ...
‘gui_OpeningFcn', @Gui_OpeningFcn, ...
‘gui_OutputFen', @Gui_OutputFen, ...
‘gui_LayoutFen', (1, ...

‘eui_Callback, [1);

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 Guiris.made visible.

function Gui_OpeningFen(hObject, eventdata, handles, varargin)

% This function has'no output args;-see QutputFen.

% 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: tine output for Gui
handles.output’= hObject;

% Update handlesstructure
guidata(hObject, handles);

9% 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_OutputFcn(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;

clear all



warndlg('ll Before import images please clear images in matlab directory
firstll', It Warning #''modal’)
% --- Executes on button press in push_import.
function push_import_Callback(hObject, eventdata, handles)
% hObject handle to push_import (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
x = get(handles.edit_folder,'String’); %edit1 being Tag of ur edit box
if isempty(x)
errordlg('Please enter your folder first.','File Error');
beep
return
else
filenames = dir(fullfile(set(handtes.edit folder, String),*jpg"));
numfiles = length(filenames);
end
if numfiles /==
errordlg('File not found: Try to change your folder.! File Error);
beep
return
end
set(handles.push import,'enable’, off);
set(handles.push “exit,' enable!,'off);
% waiting text
set(handles.text14, ‘String', Loading...%;
set(handles.text_warning, ‘String',");
pause(1)

%Step
STEP = inputdle{'Enter step size:'},'Step size(nm));
step = str2num(STEP{1});
STR = sprintf('Surface height");
pause(2)

%crop images
Full_name = fullfile(get(handles.edit_folder,'String’), filenames(1).name);
set(handles.text11, 'String',Please crop your image');
imfirst = imread(Full_name);



axes(handles.axes1);

[F rect] = imcrop(imfirst);

GRY = rgb2gray(F);

K = medfilt2(GRY,[4 4]);

RG = imresize(K,[500,500]);

set(handles.text11, 'String','Computing Data Please Wait');
pause(1)

% computting
for n = 22numfiles
% specify images names with full path and.extension
full_name = fullfile(get(handles-edit_folder,'String’);-filemames(n).name);

images = imread(full’name); % Read images

crop = imcrop(innages,rect); % crop-images

Gray = rgb2gray{crop); % convert rgh to gray scale
J = medfilt2(Gray,[4 4]);

resize = imresize(J,[500,500]); % resize images

gray = RG - resize;

Max = max(gray);

gray(gray<min{Max)) = 0;

imwrite(gray,['G',numz2stin), .jpe'); % write images
end
imagefolder "= wigetdir('C:\,'Please choose your matlab directory');
%imagefolder = 'C:\Program Files\MATLAB\R2012a\bin';

% read all images
filename = dir(fullfile(imagefolder, * jpg));

% count total number of photos present in that folder
numfile = length(filename);
for m = 2:numfile

full_name = fullfile(imagefolder, filename(m).name); % it will specify images
names with full path and extension

image{m} = imread(full_name); % Read images
end

% cat



[r,c] = size(image{m});
imagescat = cat(3, image{:});
new = zeros(r,c);
forR = 1i;
forC = i
Cat = imagescat(R,C,);
[Val position] = max(Cat);
POSITION = position*(step*10.A(-9)); %usiagnmilstepnariu 50nm
new(R,C) = POSITION;
end
end
handles.new = new;
%imagescat = cat(3, imagel:});
%[max_val, position}= max(imagescat, [I, 3);
%handles.position = position;
%%9%%%%%Circle crop%%96%%%%circle crop2696%96%%%circle
crop%°% %% % % %circle crop%%
imageSize = sizeélhew);
ci = [250, 250, 200];
Dex,yy] = ndgrid((l:imageSize(1)-ci(1),(1:imageSize(2))-ci(2));
mask = doubleltx.A2 + yy AZ2)<ci(3)A2);
croppedimage =-double(zeros(sizalnew)));
croppedimage ‘= neéw.*mask;
6% % % % % %%0%6% %969 % % %696%6% %6%6% %% % %6 %0%69696 96 % %0 %% % %696 %6 %% %% %
969696 % 9% %696 9% % %6% % % % % %% % %% %% %
handles.croppedimage = croppedimage;
New = zeros(r,c);
forR = 1u;
New(R,:) = smooth(croppedimage(R,:), moving');

end

New?2 = zeros(r,c);
far € = Lig;

New2(;,C) = smooth(New(:,C),'moving’);
end
handles.New2 = New2;
handles.h = surf(handles.New2);
set(handles.h, 'edgecolor', none");



grid off

shading interp

%title('Surface Profile');

%xlabel('Pixel x);

%ylabel('Pixel y");

%zlabel(STR);

M = (max(max(handles.croppedimage(:)));

% mean&rms
total = 0;
[r,c] = size(New2);
for i=1:size(New2,1)
for j=1:size(New2,2)
total = total + New2(i,j);
end

end

Position = (New2:12);
Total = 0;
for i=1:size(Position,1)
for j=1:size(Position,2)
Total = Total #Paositian(i,);
end
end
RMS = (sgrt(TotalAr*c));
mean = (total/(r*c);

% max text
text = sprintf('%.2f, M*10.A9);
set(handles.max2_text, 'String', text);

% rms text
textl = sprintf('%.2f, RMS*10.A9);
set(handles.rms2_text, 'String', text1);

% mean text
text2 = sprintf('%.2f, mean*10.79);
set(handles.avg2 text, 'String, text2);



% end text

set(handles.text11, 'String’, Done’);
pause(1)

set(handles.text11, 'String',");
guidata(hObject, handles);

% enable programe
set(handles.push_surf,'enable’,on’);
set(handles.push_contour,'enable’,'on’);
set(handles.push_mesh,'enable’,'on’);
set(handles.check_grid,'enable’,on’);

(
(
(
set(handles.check_rotate,'enable’,'on’);
set(handles.check color,'enable’,;on’);
set(handles.colormap popup, enable',on’);
set(handles.push_2d,'enable’;'on’);
set(handles.push~exit,'enabte’,'on’);

function edit_folder, Callback(hObject, eventdata, handles)
% hObject = 'handle to edit folder (see GCBO)
% eventdata réserved - tobe defined.in a future version of MATLAB

% handles | structure-with handlesand user data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of edit folderas text
% str2double(getthObject, String')} returnscontents of edit_folder'as a‘double
get(hObject,'String'),

%--- Executes during object creationy.after setting alt-properties.

function edit_folder CreateFcn(hObject, eventdata, handles)

% hObject handle to edit_folder (see GCBO)

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

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor'),

get(0,'defaultUicontrolBackgroundColor"))
set(hObject,'BackgroundColor, white');



end

% -— Executes during object creation, after setting all properties.

function images_folder CreateFcn(hObject, eventdata, handles)

% hObject handle to images_folder (see GCBO)

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

% handles empty - handles not created until after all CreateFcns called

% -— Executes on button press in push.exit:

function push_exit_Callback(nObject, eventdata, handles)

% hObject handle topush_exit (see GCBO)

% eventdata resemwved - to-be defined-ina future version-of MATLAB
% handles  structure with/handles-and user data (see GUIDATA)
close(ancestor(hObject, figure"));

% --- Executes during object creation,-after setting all properties.

function max2_text_CreateFcn(hObject, eventdata, handles)

% hObject | 'handle to max2_text (see GCBO)

% eventdata reserved.- to be defined ina future versionof MATLAB

% handles ' empty - handles not created until after all CreateFcns called

% --- Executes an button press-in-push | surf.
function push_surf_Caltback(hObject, eventdata, handles)
% hObject handle topush ‘surf (see GCBO)
% eventdata reserved - to.be.defined in a future version-of MATLAB
% handles structure with handles.and userdata (see GUIDATA)
set(handles.text11, 'String', Please wait...");
set(handles.text_warning, ‘String',");
axes(handles.axesl);
surflhandles.New?2);
shading interp
if handles.check grid == 1;
grid on
else
grid off
end



if handles.check color == 1;
colorbar
else
colorbar off
end
if handles.rotate == 1;
rotate3d on
else
rotate3d off
end
guidata(hObject, handles);
pause(0.25)
set(handles.text11, 'String}";

% --- Executes on button press in push, contour,
function push /contour Callback(hObject; eventdata, handles)
% hObject handte t6 push. contour (see GCBO)
% eventdata reserved - to be defined in-a future version of MATLAB
% handles = structure with- handles.and user.data (see GUIDATA)
set(handles.textt, ‘String, Please, wait...");
set(handles.text-warning, ‘String',");
axes(handles.axesl);
contour(handles.New?2):
if handles.check, grid.== 1;
grid on
else
grid off
end
if handles.check color == 1;
colorbar
else
colorbar off
end
if handles.rotate == 1;
rotate3d on
else
rotate3d off
end



guidata(hObject, handles),
pause(0.25)
set(handles.text11, 'String',");

% --- Executes on button press in push_mesh.
function push_mesh_Callback(hObject, eventdata, handles)
% hObject handle to push_mesh (see GCBQ)
% eventdata reserved - to be“defined in a future versiorof MATLAB
% handles  structure with handles and user data (see GUIDATA)
set(handles.text11,/String'’, Please wait:..");
set(handles.text/warning, 'String’,1);
axes(handles.axes1);
mesh(handles New?2);
if handles.check=grid.== 1;
grid on
else
grid off
end
if handles.check color == 1;
colorbar
else
colorbar off
end
if handles.rotate == 1;
rotate3d on
else
rotate3d off
end
guidata(hObject, handles);
pause(0.25)
set(handles.text11, 'String',");

% --- Executes on button press in check grid.



function check_grid_Callback(hObject, eventdata, handles)

% hObject handle to check grid (see GCBO)

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

% Hint: get(hObject,'Value') returns toggle state of check_grid
axes(handles.axes1);
check grid = get(hObject,'Value);
if check grid == 1;
grid on
else
grid off
end
handles.check grid = get(hObject,'Value);
guidata(hObject, handles);

% -— Executes/during 6bject creation, after setting all properties.

function text11 CreateFcn(hObject, eventdata, handles)

% hObject = 'handle to textli (see*GCRO)

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

% handles | empty - handles not created until after atl CreateFcns catled

% -— Executes during-object creation, aftersetting all properties.

function axes1 CreateFen(hObject, eventdata, handtes)

% hObject handle to axesl (see GCBO)

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

% handles empty - handles not-created untit afterall CreateFcns called

% Hint: place code in OpeningFcn to populate axesl
handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% -— Executes on button press in check rotate.
function check_rotate_Callback(hObject, eventdata, handles)



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

% Hint: get(hObject,Value') returns toggle state of check rotate
axes(handles.axesl);
rotate = get(hObject, Value');
if rotate == 1;
rotate3d on
else
rotate3d off
end
handles.rotate = rotate;
guidata(hObject, handles);

% --- Executes on button press infcheck colon

function check color Callback(hObject, eventdata, handles)

% hObject | handle‘to check coler.(see GCBO)

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

% Hint: get(hObject, Valug') returns.toggle state of check color
axes(handles.axes?l);
color = get(hObject,Value);
it ¢blor==1;
colorbar
else
colorbar off
end
handles.check_color = color;
guidata(hObject, handles);

% -— Executes during object creation, after setting all properties.

function avg2_text CreateFcn(hObject, eventdata, handles)

% hObject handle to ave2 text (see GCBO)

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

% handles empty - handles not created until after all CreateFcns called



% - Executes during object creation, after setting all properties.

function rms2_text_CreateFcn(hObject, eventdata, handles)

% hObject handle to rms2_text (see GCBO)

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

% handles empty - handles not created until after all CreateFcns called

% -— Executes on button press in check edge.

function check_edge_Callback(hObject,.eventdata, handles)

9% hObject handle to check edee (see GCBO)

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

% Hint: get(hObject, Value') retUrns toggle state .of check edge

% --- Executes onselection change.in cotonmap .popup.

function colormap_popup’ CallbackthObject, eventdata, handles)

% hObject ' handle to colormap_popup (see GCBO)

% eventdata ‘reserved - tobe defined in a future version of MATLAB
% handles structure with handles and userdata (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String’)) returns colormap_popup contents as
cell array
% contents{get(hObject, Value)j.returns selecteditem from colormap popup
contents = get(hObject,'value");
switch contents
case 1
a = colormap('Jet);

case 2
a = colormap('HSV');

case 3

a = colormap('Hot));



case 4
a = colormap(‘Cool');

case 5
a = colormap('Spring;

case 6

a = colormap('Summer);

case 7
a = colormap('Autumny;

case 8
a = colormap('Winter;

case 9
a = colormap(‘Gray');

case 10
a = colarmap('Bone);

case 11
a = colormap(‘Copper);

case 12

a = colormap('Pink’);

case 13
a = colormap('Lines");

otherwise
end
guidata(hObject, handles);
% --- Executes during object creation, after setting all properties.
function colormap_popup_CreateFcn(hObject, eventdata, handles)
% hObject handle to colormap_popup (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB



% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.
% See |ISPC and COMPUTER.
if ispc && isequal(get(hObject, BackgroundColor'),
get(0, defaultUicontrolBackgroundColor"))
set(hObject, BackgroundColor',' white");

end

% -—- Executes when user attempts to close-figurel.

function figurel CloseRequestFcn(hObject, eventdata,-handles)

% hObject handle tofigurel (see-GCBO)

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

% Hint: delete(hObject) closes the figure
answer = questdlg('De’you want to ext?',

Exit')yas','na’yno’;
switch answer
case 'yes'
delete(hObject);
case 'no’
otherwise

end

% - Executes during objeel ereation; after setting all propérties.

function text_warning_CreateFcn(h@bject; eventdata;handles)

% hObject handle to text warning (see GCBO)

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

% handles empty - handles not created until after all CreateFcns called

% -— Executes on button press in push_2d.

function push_2d_Callback(hObject, eventdata, handles)

% hObject handle to push_2d (see GCBO)

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



axes(handles.axesb);
imshow(handles.New2,[0 max(max(handles.New2))]):
colormap jet;
set(handles.text_warning, 'String','Click 2 point then press enter to view cross section
line.";
pause(1);
Cross = improfile;
handles.cross = Cross;
axes(handles.axes6);
plot(Cross);
grid on;
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tol = (;
for R1 = 1:size(Cross,1);
tol = Cross(R1;:) + tol;
end

Cross2 = (Cross.A2);
ol =0
for R2=1:size(Crdss2,1)
Tol = Cross2(R2;:) + Tol;
end
%<><> <> OIS O CICH LB TP OLIICS LS LI LS <O LB LF S LS CH <DL
PEBRIES
Mxc = max(Cross);
Mnc = min(Cross);
Avc = tol./size(Cross,1);
RMS = (sgrt(Tol./size(Cross2,1));

Textl = sprintf('%.2f, Mxc*10.A9);
set(handles.text24, ‘String', Text1);

Text2 = sprintf('%.2f, Mnc*10.19);
set(handles.text25, 'String', Text2);

Text3 = sprintf('%.2f, Avc*10.19);
set(handles.text26, 'String', Text3);



Textd = sprintf('%.2f, RMS*10.A9);
set(handles.text27, 'String, Textd);

guidata(hObject, handles);

% --- Executes during object creation, after setting all properties.

function axes5_CreateFcn(hObject, eventdata, handles)

% hObject handle to axes5 (see GCBO)

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

% handles empty - handleshottreated until afteratt.CreateFcns called

% Hint: place code/ihOpeningkcn to populate axess

% - Executes during object creation, after setting all properties.

function axesé_CreateFcn(hObject, eventdata; handles)

% hObject = handle to axess (see'GCRO)

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

% handles | empty - handles not created until after all CreateFens called

% Hint: place cadéinOpeningFan tospopulate axes6

% -— Executes on keypress With focus on push_import and:none.6f its controls.

function push_import_KeyPressFcn(hObject, @ventdata, haridiés)

% hObject handle to push_import.(sée GCBO)

% eventdata structure with the following fields (see UICONTROL)

% Key: name of the key that was pressed, in lower case

% Character: character interpretation of the key(s) that was pressed
% Modifier: name(s) of the modifier key(s) (i.e., control, shift) pressed
% handles  structure with handles and user data (see GUIDATA)

% -—- Executes during object creation, after setting all properties.
function text2d_CreateFcn(hObject, eventdata, handles)
% hObject handle to text24 (see GCBO)



% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% --- Executes during object creation, after setting all properties.

function text25_CreateFcn(hObject, eventdata, handles)

% hObject handle to text25 (see GCBO)

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

% handles empty - handles not created until after all CreateFens called

% --- Executes during object creation,-after-setting all properties.

function text26 CreateFcn(hObject, eventdata, handles)

% hObject handle to text26 (see GCBO)

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

% handles empty - handles net created until after all CreateFcns called

% - Executes during object creation, after setting all properties.
function text27 CreateFcn(hObject; eventdata, handles)





