LAMPIRAN A
LISTING PROGRAM



Configuration File

# Program : Lattice Cenerator

# Version : 4.0814

# bjective : Creates imges sinulating HREM i mages of
atomc lattice

# FlagPrint=1 shows the results on the screen

Fl agPrint =1

# InmgSi ze: size in pixel of the created inmage

| rgSi ze=512

# a: first lattice parameter in nunber of pixels
a=20

# b: second lattice paraneter in nunber of pixels
b=20

# Hexagonal : an hexagonal lattice can be created with
# the a as paraneter.

# if you wish square or rectangular wite O

# if you w sh hexagonal wite 1

Hexagonal =0

# Angle: the final image can be rotated if w shed
Angl e=10

Main_LatticeGenerator

clear all; close all; clc;
war ni ng of f;
O/ = = m o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaas

% Cabecal ho
fprintf('\nLattice Generator - LaCGen Version 4.0814");

%Read the configuration file

[FlagPrint 1 ngSize a b Hexagonal Angle] =
LGReadConfigFile(' LGConf.txt");

Fl agPri nt =str2nun( Fl agPrint);

if (FlagPrint==1)

fprintf (" \N--------- o ")
fprintf('\nlnput paraneters...");

fprintf("\n\tlmage size : %', |1nySize);
fprintf("\n\tFl agPrint : %', FlagPrint);
fprintf('\n\tLattice Paraneter a : a = % pixels', a);
fprintf('\n\tLattice Parameter b : b = % pixels', b);
fprintf('\n\tHexagonal : %', Hexagonal);
fprintf("\n\tAngle : % degrees', Angle);
fprintf('\n');



fprintf('\nHt any key to continue...");
fprintf( \N----m i m e e "),
pause;

else fprintf('\nSilent node');

end

| mgSi ze=str 2nun( | ngSi ze) ;

a=str2nun(a);

b=str 2num(b) ;
Hexagonal =st r 2nun( Hexagonal ) ;

Angl e=str 2nun{ Angl e) ;

Del t aEnl ar ge=200;

% f Hexagonal call special function
i f Hexagonal ==
[ mgNoi r Rayon SizeX SizeY | ngNane]

LGHex( Fl agPri nt,

| ngSi ze, a,
Angl e) ;
end

i f Hexagonal ==
[ mgNoi r Rayon SizeX SizeY | ngNane]

LGSquar e( Fl agPri nt,

| mgSi ze,

a, b, Angle);

end

O/ = = = = m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -

% | ating atons

if (FlagPrint==1) fprintf('\nDilating atons ..."); end
se = strel (' disk', Rayon);
IngCircle = indilate(lngNoir, se);

O/ = = = = m mm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
%knl ar gi ng i mage
if (FlagPrint==1) fprintf('\nEnlarging imge ..."); end

| mgGr ande=zer os( Si zeY+Del t aEnl ar ge, Si zeX+Del t aEnl ar ge) ;

| rgGr ande( Del t aEnl ar ge/ 2: (Del t aEnl ar ge/ 2+Si zeY-

1), Del taknl arge/ 2: (Del t aknl ar ge/ 2+Si zeX- 1) ) =l ngCi r cl e;

L0 T
%Rot ati ng i mage

if (FlagPrint==1) fprintf('\nRotating inmage ..."); end

| rgRot Tenp = inrotate(l ngG ande, -Angl e, ' bilinear');

%8l uri ng the inmge

if (FlagPrint==1) fprintf('\nConputing gaussi an
filter..."); end

H = fspecial (' gaussian', 12, 4);

ImgCGircleBlur = infilter(lngRotTenp, H, "replicate');

L0 T
%Cr opi ng | mage



if (FlagPrint==1) fprintf('\nCroping image ..."'); end

[ ESi zeY ESi zeX] =si ze(I ngCircl eBl ur);

I mgFi nal =I ngCi rcl eBl ur (ESi zeY/ 2- Si zeY/ 3: ESi zeY/ 2+Si zeY/ 3-
1, ESi zeX/ 2-

Si zeX/ 3: ESi zeX/ 2+Si zeX/ 3-1) ;

I e e %
Show ng i mage
if (FlagPrint==1) fprintf('\nShowi ng imges ...");

i mage(l ngFinal); hold on; colormap(gray); axis off; hold
of f;
end

%Bavi ng the i mage
I ngSave = ui nt8(I ngFinal);

max = max(max(|l ngSave));
max = doubl e( max)/ 256;
mn = mn(mn(lngSave));
m n = doubl e(m n)/ 256;

I ngSave = i madjust (Il ngSave, [mn max] ,[0 1] );
imwrite(l ngSave, | ngNane, "tif');

fprintf('\nEnd!");

LGReadConfigFile

function [FlagPrint, IngSize, a, b, Hexagonal, Angle] =
LCGReadConfi gFi | e( Confi gFi | eNane)

fi d=f open( Confi gFi | eNane) ;

while 1

tline = fgetl (fid);

if (~ischar(tline)), break, end

idx = findstr(tline,'=");
if(strcnp(tline(l:idx-1),"FlagPrint'))
Fl agPrint=tline(idx+1: end);

el se
if(strcnp(tline(1:idx-1),"1ngSize'))

| mgSi ze=t | i ne(i dx+1: end);

el se

if(strecnp(tline(l:idx-1),"a"'))
a=tline(idx+1l:end);

el se

if(strcnp(tline(1l:idx-1),"b"))
b=t|ine(idx+1l:end);

el se
if(strcnp(tline(l:idx-1),"' Hexagonal '))
Hexagonal =t | i ne(i dx+1: end) ;



el se
if(strcnp(tline(l:idx-1)," Angle'))
Angl e=tline(idx+1l: end);
el se

end

end

end

end

end

end

end

fclose(fid);

LGSquare

function [IngNoir, Rayon, SizeX, SizeY, |ngNane]
LGSquar e( Fl agPri nt,
I ngSi ze, a, b, Angle)

% Fi xed d obal Vari abl es

if (FlagPrint==1) fprintf('\nd obal variables..."); end
Rayon=round( (a + b)/2/6);

I mgNanme = sprintf(' Lattice(a=%l b=% angle=%l).tif', a, b
Angl e);

%Putting bl ack points

if (FlagPrint==1) fprintf('\nCreating inmage..."'); end
| mgSi ze=I nySi ze*1. 5;

Si zeX=I ngSi ze; Si zeY=I nySi ze;
I mgNoi r =zer os( Si zeX, Si zeY);
St epX=a;

St epY=b

cont =0;

for y=1:StepY: Si zeY

for x=1:StepX: SizeX

I mgNoi r (y, x) =255;

end

cont =cont +1,

end

LGHex

function [IngNoir, Rayon, SizeX, SizeY, |IngNane] =
LGHex( Fl agPri nt,
| mgSi ze, a, Angle)



O/ = = = = = m e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m oo
% Fi xed d obal Vari abl es

if (FlagPrint==1) fprintf('\nd obal variables..."); end
Rayon=r ound( a/ 6) ;

I rgNanme = sprintf(' LatticeHex(a=%l angle=%l).tif', a,
Angl e) ;

if (FlagPrint==1) fprintf('\nCreating inage..."'); end
| mgSi ze=I ngSi ze*1. 5;

Si zeX=I ngSi ze; Si zeY=I nySi ze;
| mgNoi r =zer os( Si zeX, Si zeY);
St epX=a;

St epY=round(a*sqrt(3)/2);
cont =0;

for y=1:StepY: Si zeY

for x=1:StepX: SizeX

i f (nmod(cont, 2) ==0)

i dx=r ound( x+St epX/ 2) ;

i f(idx>Si zeX) continue; end

I mgNoi r (y, i dx) =255;

el se

I mgNoi r (y, x) =255;

end

end

cont =cont +1,;

end

Configuration File
# Program : Lattice Paraneter Anal yser

# Version : 4.0816
# objective : Extract information on the atomc lattice
from HREM | mage

# I mgNanme: nane of the imge to be anal ysed

| mgNanme=Lat ti ce(a=20 b=20 angl e=10).tif

# FlagPrint=1 shows the results on the screen

set to O if want the programto run in silence

Fl agPri nt =1

# Scal e: distance value of 1 pixel in nanoneters (spati al
resol ution) Scal e=0. 03

# Nei ghbour hood: di stance in nanoneter in the nei ghbourhood
for Radi al

Di stribution



# Function (the distance anal ysis)

Nei ghbour hood=1. 5

#Addi tional paranmeters only to use in case of program
opti m zati on:

# RDFThreshol d: value used in the function Findvax (that
finds theposition of the peaks in the histogramof the
di stances). It is a type of threshold

# used to separate peaks that are close to each other
RDFTh=0. 05

# Filter Order: order of the filter that snoothes the
Radi al Di stribution Function(histogram of the distances)
RDFFi | t er Or der =10

Main_LatticeParameterAnalyser

clear all; close all; clc;
war ni ng of f;
O/ = = = = o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -

% Cabecal ho

fprintf('\nLattice Paraneter Analyser - LPA Version
4.0816");

fprintf('\nCentro Brasileiro de Pesquisas Fisicas - CBPF
Brazil');

fprintf('\nEcole Nationale Superieure de Physique de

G enobl e - ENSPG

France');

fprintf('\nPontificia Universidade Catolica do R o de
Janeiro - PUC

Rio Brazil\n")

L0
%Read the configuration file

[ Fl agPrint | ngNane Nei ghbour hood Scal e RDFTh
RDFFi | ter Order] =

ReadConfi gFil e(' LPAConfig.txt"');

Fl agPri nt =str 2nunm( Fl agPrint);

if (FlagPrint==1)

fprintf (" \N---- e e DE
fprintf('\nlnput paraneters...");
fprintf("\n\tlmgName : %', |ngNane);
fprintf("\n\tFlagPrint : %', FlagPrint);
fprintf("\n\tScale : 1 pixel = % nnl, Scale);
fprintf('\n\tNei ghbourhood : % nm, Nei ghbourhood);
fprintf("\n\tRDF Threshold : %', RDFTh);
fprintf("\n\tRDF FilterOrder : %', RDFFilterOder);
fprintf('\n');



fprintf('\nHt any key to continue...");

fprintf( \N----- o mm e "),
pause;

else fprintf('\nSilent node');

end

Scal e=str2nun{ Scal e) ;

Voi si nage=st r 2num( Nei ghbour hood) ;

RDFTh=st r 2num( RDFTh) ;

RDFFi | t er Or der =str 2num RDFFi | t er Or der) ;

Voi si nage=Voi si nage/ Scal e;

L0
%°r ocesses the inage

[1mgSEB, | nmgBW = Processl nage(l nmgName, FlagPrint);

L0
%Conput es di st ance

[Dist, cont, CoordQbj AtCenter] = Di stMeasurenent (| ngSEB,

Fl agPri nt,

Voi si nage) ;

%-i nds the peaks on the histogram

[sinal 2, Intensity, PeakPos, Deviation, xout, DeltaBin] =
Fi ndvMaxGauss(Di st, Scal e, FlagPrint, RDFTh,
RDFFi | t er Order);

L0 T
% Saves data and i nmages

Savi ngDat a( Fl agPrint, IngNanme, |ngSEB, D st, xout, Scale,
si nal 2,

Intensity, PeakPos, Deviation, cont, DeltabBin,

Coor dObj At Cent er) ;

L0 T
% End

fprintf('\nknd !'!")

ReadConfigFile

function [FlagPrint, |InmgNane, Neighbourhood, Scal e, RDFTh,
RDFFi | ter Order] = ReadConfi gFil e( Confi gFi | eNane)

fi d=f open(Confi gFi | eNane);

while 1

tline = fgetl (fid);

if (~ischar(tline)), break, end

idx = findstr(tline,'=");

if(strenp(tline(l:idx-1),  FlagPrint'))
FlagPrint=tline(idx+1:end);

el se



if(strcnp(tline(1:idx-1)," I nmgNane'))
I mgNane=t | i ne(i dx+1: end);

el se

if(strenp(tline(l:idx-1),"' Neighbourhood'))
Nei ghbour hood=t | i ne(i dx+1: end);

el se
if(strcnp(tline(l:idx-1)," Scale'))
Scal e=t| i ne(i dx+1: end);

el se
if(strcnp(tline(1:idx-1),"' RDFTh"))
RDFTh=t | i ne(i dx+1: end);

el se

if(strcnp(tline(l:idx-1), RDFFilterOrder'))
RDFFi | ter Order=tline(idx+1: end);

end

end

end

end

end

end

end

fclose(fid);

Processimage

function [I1ngSEB, | nmgBW = Processl mage(l ngNane, FlagPrint)
LS T
% Readi ng t he i mage.

if (FlagPrint==1) fprintf('\n\nReading the inmage..."'); end
I mgOri gi nal =i ntread( 1 ngNane) ; 4 ngOriginal is RG thus 3D

if (isrgb(lnmgOriginal)==1) ImgOiginal=IngGriginal (:,:,1);

end; % | f

imge is RGB nakes it grey scale.

L0 T
% Corrects the background.

if (FlagPrint==1) fprintf('\nConputing background..."'); end
tic;

H = fspecial (' gaussian', 100, 30);

ImgBlurGaus = infilter(InmgOriginal, H, 'replicate');

t 1=t oc;

if (FlagPrint==1) fprintf(' (it took %.2f s !)', tl1); end
if (FlagPrint==1) fprintf('\nRenoving background ..."); end
| mgCorrected = doubl e(1 mgOri gi nal ) *. 5-

doubl e( 1 ngBIl ur Gaus) *. 5;

I ngCorrected = uint8(IngCorrected);

L0



% Adj usts the contrast.

if (FlagPrint==1) fprintf('\nAdjusting the contrast...");
end

| rgA usted = i madj ust (I ngCorrected,
stretchlinm(IngCorrected), [0 1]);

L0 T
% Creating a binary inmage.

if (FlagPrint==1) fprintf('\nCreating a binary inage...");
end

| evel = graythresh(l ngA usted);

| mgBW = i nRbw( | ngAj ust ed, |evel); % Makes | ngAj usted bi nary

using a

t hreshol d val ue of |evel

L0
%enoving small irrelevant objects

| rgSepar at ed=bwnor ph(1 ngBW ' open', 3);

L0

%Renovi ng i mage edge particl es.

if (FlagPrint==1) fprintf('\nRenoving inmage edge
particles..."'); end

| mgSEB=i ntl ear bor der (| ngSepar at ed, 4) ;

Circle

function H=circle(center,radius, NOP, styl e)

R e %
H=Cl RCLE( CENTER, RADI US, NOP, STYLE)

% This routine draws a circle with center defined as

% a vector CENTER, radius as a scaler RADIS. NOP is

% t he nunber of points on the circle. As to STYLE,

% use it the same way as you use the rountine PLOT.

% Since the handl e of the object is returned, you

% use routine SET to get the best result.

if (nargin <3),

error (' Please see help for | NPUT DATA.");
el sei f (nargi n==3)
style="r-";

end;

THETA=I i nspace(0, 2*pi , NOP) ;
RHO=0ones( 1, NOP) *r adi us;

[ X, Y] = pol 2cart ( THETA, RHO) ;
X=X+center(1);
Y=Y+center(2);

H=pl ot (X, Y, styl e);



axi s square;

DistMeasurement

function [Di st, cont, CoordObjAtCenter] =

Di st Measur enent (1 ngSEB, Fl agPri nt, Voi si nage)

L0
% Label i ng obj ects.

if (FlagPrint==1) fprintf('\nLabeling objects..."); end

[ I rgLabel ed, nunObj ects] = bw abel (1 ngSEB, 4) ; % Labe
conponent s.

if (FlagPrint==1) fprintf('(%l)!"', numbbjects); end

L0 T
% Tracki ng features.

if (FlagPrint==1) fprintf('\nTracking features...'); end
bj ect s=i nfeature(l ngLabel ed, 'Centroid'); % onputes only
mass center

[ SizeY SizeX] = size(lnglLabel ed);

L0
% Conputi ng di stances between centroid of all objects.
numCal c=nuntCbj ect s;

if (FlagPrint==1) fprintf('\nConputing di stances between
objects...");

end

cont =1;

tic;

D st Cent er =i nf ;

for i=1:nuntCal c-1

Di st Center Tnp=sqrt( ( Objects(i).Centroid(1l) - SizeX/ 2 )"2
+ (

oj ects(i).Centroid(2) - SizeY/2 )"2);

if (D stCenterTnp<=Di stCenter)

Di st Cent er =Di st Cent er Tnp;

Coor dObj At Center = [Qbjects(i).Centroid(l),
bjects(i).Centroid(2)];

end

for j=i+1:nuntalc

Di st Tp=sqrt( ( Objects(i).Centroid(1l) -

oj ects(j).Centroid(1l) )2 + ( Objects(i).Centroid(2) -
ojects(j).Centroid(2) )"2 );

i f (D st Tnp<=Voi si hage)

Di st (cont) =Di st Tnp;

cont =cont +1,;

end

end

end



t 2=t oc;
if (FlagPrint==1) fprintf('" (it took %.2f s !)', t2); end

SavingData

function Savi ngDat a(Fl agPrint, |ngNane, |ngSEB, D st, xout,
Scal e, sinal2, Intensity, PeakPos, Deviation, cont,

Del t aBi n, Coor dCbj At Cent er)

if (FlagPrint==1) fprintf('\nSaving data and i nages...");
end

if (FlagPrint==1) Option='on'

el se Option="of f';

end

rep = sprintf('% Results',IngNanme(1l:end-4));

nkdir(rep);

L0
%Bavi ng Segnent ed | mage

BWwhane =

sprintf('.//%//% _ segnented.pg ,rep, | nmgNane(1l: end-4));
h=figure('Visible ,Option,"Color',[1,1,1]);

i mshow( | ngSEB) ;

hol d on; col ormap(gray); axis square;

[trash count] = size(PeakPos);

for ind=1:count

i f(nmod(ind,2)==0) ColorStr=sprintf('r-");

el se ColorStr=sprintf('g-');

end

H=ci r cl e( Coor dObj At Cent er, PeakPos(i nd)/ Scal e, 5000, Col or Str)
end

hol d of f;

title(' Segnented i nmage');

saveas(gcf, BwWane, 'jpg');

%Bavi ng di stances

Dat aCut Fi | eName =

sprintf('.//%//% _dist.dat',rep, | ngNane(1: end-4));
fid = fopen(DataQut Fi | eNane, 'W);

for i=l:cont-1

fprintf(fid, "\n%',Dist(i)*Scale);

end

L0 S
%Bavi ng the peaks graph

t=(1:1:500);

Del t aX=xout (2) - xout (1);
t 2=(Del taX*t +xout (1) - Del t aX) * Scal e;



h=figure('Visible ,Option," Color',[1,1,1]);
bar(t2,sinal2,'g"'); set(gca,'Layer','top'); hold on;
tt=(0:0.00001: 1);

hi rest 2=(tt*xout (end)) *Scal e;

[trash count] = size(PeakPos);

for ind=1:count

Est Si nal 2=I ntensity(ind)*exp(-((hirest2-
PeakPos(ind)). /(EEVIatIOH(Ind) sqrt(2)))."2);
plot(hirest2,EstSinal 2,'r-");

Text Str=sprintf(’ \\Ieftarrow %\. 4f ' , PeakPos(ind));
t ext (PeakPos(ind), Intensity(ind), TextStr,

"Horizontal Alignnent', ' left')

end

grid on; hold off;

title([' First Neighbours Position of ', |IngNane]);

x| abel (' Distance in nm);

yl abel (' Counts (relative scale)');

max=( ( xout (2) - xout (1)) *500+xout (1)) *Scal e;

axi s([0 max 0 2000]);

axis 'auto y';

NanmePeak=sprintf('.// %/ /% _peak.jpg', rep, |ngNanme(l:end-

4));

saveas(gcf, NanePeak, 'j pg' );

fclose(fid);

L0
%Bavi ng peak information

Dat aQut PeakFi | eNane = sprintf('.//%//% _ peakpos.txt', rep,
| mgNane( 1: end-4));

fid = fopen(Dat aCut PeakFi | eNanme, 'wW);

for ind=1:count

fprintf(fid, '\nPeak nunber % at %l.4f nm +/- %l. 4f nmn',
i nd,

PeakPos(ind), Deviation(ind));

end

fclose(fid);

%End

i f (FlagPrint==1)

fprintf('\n\tSegnented i mge : %', BWane);
fprintf("\n\tGaph with first nei ghbours” distances:
%' , NanmePeak) ;

fprintf("\n\tA|l distances within the nei hgbourhood:
%', Dat aQut Fi | eNan®e) ;

fprintf("\n\tFirst neighbours” distances : %',

Dat aQut PeakFi | eNane) ;

End



LAMPIRAN B
CARA PENGGUNAAN



L attice Gener ator

Pada penggunaan tools Lattice Generator ini dimulai dari mengatur parameter-
parameter yang terdapat pada text file LGConf.txt. Terdapat 6 parameter dalam Lattice
Generator seperti yang sudah dijabarkan sebelumnya. Dari keenam parameter tersebut
akan diset nilainya sebagai berikut :

Flagprint = 1

- ImgSize =512

- a=20

- b=20

- Hexagona =0

- Angle=0

Setelah itu buka program Matlab dan cari m-file Main_L atticeGeneratorm. Dari
m-file tersebut tekan F5 untuk menjalankan toolsini.

kditor - C:Wocuments and SeitingsWoy LaptopiMy DocumentsWWA ILABY. L Yersion 4. UdWain_Latticelieneralor.m

Flle Eclt T=xt 150 Zell Tools Deoug Ceckzop SUNGERIEE Help

COE sRBIc Lo tesn(b)BEERE BE fe
B -fw |+ ]| [ x| o | @,
1= olear a_lp oclofe allp olz:
2 = warning orry
S x
4 %4 Celbecallo ‘\‘S ES
Ll Tprinss 'hnbatblec LCNCrasor Loiizn Veorolon 1.US14'); CRUND
=] TprinsI | 'YnTugse AKkElr — OE5IZCLS');
7
n 5
) sDead the configuration file
1u
11 - [Flay?r_nt IngIlze = b Hzxagorsl Longle] = LiZReadlchrigfile'Lisionlf. t=t'))r
17
12 FlagPrint=strZnan 'TlagPriat) ;
14 — if (Flaglrint—-1!
1h = tarintri'y 1z
15 — LOTinTE ('YW RInput parameters. . ')
17 - o ol Pt e LT e somemt, Trg®ime) :
10 forzntf{'vnh tT lagPrins i %', FlagPrink
iu = tarontr('ynitlattlos laranctcr o fo T R0 pixcla'y al}
30— LOCinTr ('Y n) tlattiloe Paramscer b : k= <2 pixels', b))}
1 - Lot oL ol LHexmgun=l s %=, Hessgoomli [
an Far-ntfF el tingle s o= degrems=', Boage):
a2 - forontf('hn' !l
44— tarintr('indlt sne k2v o conbiame...'):
5 — LarinTri'h, 1:
zf - [AuEe

27 el=e fprivefi'tali-lent wode'):
28 — cnd



Dalam command window Matlab akan muncul konfigurasi parameter yang telah
diset di LGConf.txt

WATLAB. 7.7.0 (RA00BL)
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Gambar kemudian diolah/diproses dengan menggunakan berbagai teknik

pemprosesan gambar seperti proses blurring(agar terlihat seperti gambar atanomic

aslinya), proses rotasi, proses pembesaran gambar dll. Setelah input diproses kemudian

gambar/citra akan langsung disave/simpan dengan format .tif dan parameter2 input akan
langsung disimpan sesuai dengan nama gambar tersebut. Berikut ini merupakan contoh

dari square Lattice dengan pixel 512 x 512 parameter 20 pixel dan sudut kemiringan 10

dergjat




L attice Parameter Analyzer

Cara penggunaan dari Lattice Parameter Analyzer, bermula dari menentukan
parameter-parameter dalam LPAConfig.txt. Terdapat 5 parameter dalam text file tersebut
seperti yang sudah dijelaskan sebelumnya. Kelima parameter tersebut akan diset nilai
parameternya sebagai berikut :

- ImgName = Lattice(a=20 b=20 angle=0).tif
- Flagprint = 1

- Scale=0.5

- Neighbourhood = 25

- RDFTh =0.05

- RDFFilterOrder = 10

Untuk memula tools ini, tentunya harus menentukan gambar/citra yang akan
diteliti. Sample gambar yang akan diambil, berasal dari output Lattice Generator yang
telah disimpan dengan nama file Lattice(a=20 b=20 angle=0).tif. Data gambar dari output
L attice Generator ini kemudian dipindahkan ke dalam folder Lattice Parameter Analyzer.
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Setelah itu buka program Matlab dan cari m-file Main_L atticeParam Analyzer.m.

Dari m-file tersebut tekan F5 untuk menjalankan toolsini.
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Pada command window Matlab akan menampilkan proses pengukuran

antara nanopartikel dengan konfigurasi parameter yang diset pada L PA Config.txt.

jarak



Terdapat 2 Figure Matlab yang berupa citra yang tersegmentasi
histogram.
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Tampilan hasil/output Lattice Parameter Analyzer

dan sebuah table



Dari Figure 1, terdapat citra dengan 4 buah lingkaran ddidalamnya. Pengukuran
jarak antara nanopartikel dimulai atom yang berada dititik tengah dari gambar. Jarak
yang diukur dari atom tersebut sampai ke salah satu titik tengah atom yang dilingkaran
hijau paling dalam adalah jarak pengukuran yang pertama. Kemudian jarak titik tengah
atom yang pertama ke salah satu titik tengah atom yang dilingkaran merah paling dalam
adalah jarak pengukuran yang kedua. Jarak pengukuran ketiga dan keempat sama halnya
seperti jarak pengukuran yang pertama dan kedua yaitu bermula dari titik tengah atom

yang pertama.
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Tabel histogram (Figure 2) merupakan hasil dari pengukuran jarak dari
citra/gambar figure 1 yang tersegmentasi. Kurva X dalam tabel histogram ini menyatakan
jarak antara atom pertama dengan salah satu titik tengah atom berada didalam lingkaran,
sedangkan kurva Y menyatakan skala relative yang berarti jumlah maksimal atom yang
berada dalam suatu lingkaran dengan skala maksimal 1.



First Neighbours Position of Lattice(a=20 b=20 angle=0).tif
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Setelah Figure 1 dan Figure 2 ditampilkan langsung dari Matlab, kemudian tools
LPA dengan otomatis akan menyimpan data hasil dari pengukuran tersebut. Data akan
disimpan dalam satu folder dengan nama dari citra/gambar yang telah diolah. Letak data
hasil pengukuran itu akan berada di dalam folder Lattice Parameter Analyzer. Isi dari
data tersebut terdapat 4 buah yaitu 2 buah gambar dari figure 1 dan figure 2, 1 buah data
dari program Matlab dengan extension .dat dan sebuah text file yang beris jarak antara
titik tengah atom satu dengan yang lainnya.
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