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Laborator 2

Cuprins:

s Introducere in Matlab

m Clasificare de baze de date de imagini

m Prezentare baze de date utilizate

s Exercitii
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l. Introducere in Matlab
Cuprins

s Laboratorul cuprinde o scurta introducere si nu un tutorial
complet Matlab:

- detalii de baza;

- avantajele si dezavantajele utilizarii Matlab in functie de
alte limbaje.
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l. Introducere in Matlab

Introducere Matlab

= MATLAB (MATrix LABoratory);

m Reprezinta un limbaj cu mare productivitate pentru
dezvoltarea de algoritmi ingineresti;

m Cuprinde algoritmi deja implementati, optiuni de
vizualizare a datelor si unelte pentru o usoara
dezvoltare si proiectare de algoritmi.
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l. Introducere in Matlab
Dezavantaje Matlab

m Lent pentru anumite tipuri de probleme si procese;

m Poate fi cu greu implementat in aplicatii web;

= Nu este gandit pentru dezvoltarea de sisteme de
dimensiuni foarte mari care sa ruleze sisteme din
productie.
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l. Introducere in Matlab

Structura mediu de programare Matlab

File Edit
O e |

Wiew Wweb window Help

&

ﬁ e | ﬁ | i d ‘CurrenlDireClury.lw‘\wnrk

=1l x]

== | | B Stas: [Baze vI
Name Size Eytes|Class
Cl_409a 1=4 2359536 | cell arraj®
Cz_4086 1xd 6029552 | cell arral
Distl_4096 4096x8x2| 3580696 | cell array
4098 A096x22x1 10731645 | cell array
4096 4096x70x2 35755056 | cell array
Workspace / [ 4096x7 229376 | double arr
. 1x4096 11264400 | cell arra;
CU rrent D|rect0ry 96 2x4096 22528800 | cell array
] o096 40968 262144 | double ar:
-
lﬁ\"_...‘.-m amme ESTY.Y Tannasal oo I

Current Directary

4096 { (NeighlZ2 4096{1,1},1), (NeighNz 4096{1,1},
plot(W4096 (NeighWZ_4096{1,1},1) ,W4036 (NeighNz_¢
hold on
plot(W4096(1,1),W4096 (1, '£. '}
plot(W4096 (1,1} ,W4096(1,2), 'c. ")
gize(Ind4096)
size(Ind4096,2)

Command
History

6,1)

]
L), 0oL, 2), .

ToE T LI 96, 2)

gize(Ind4096)

I ]|

L

>> size(Indd4096,2)

>> gize(Ind4096)

4096

=» whos
Naue

C1_4096
£z 4096
Diztl_4096
Distz_4096
Distd 4096
Ind4098
nansea
Moucd09a
Neighdl9s
Heighll2_ 4096
Neighl4 4098
514096
824006
4096

ans

trid0og

Size

x4
x4
4096x8xE
ADFEHEENZ
4096 70K 2
4096x7
1x40396
Zxd096
4096x8
Zxd096
4096
x4
x4
4096x2
Lx2
8l06x3

Bytes

2359536
B028552
3580696
10731645
35755056
229376
11264400
ZE5SZEH00
262144
1080464
2951645
23598536
B028552
65536

la
194544

Class

cell array
cell array
cell array
cell array
cell array
double array
cell array
cell array
double array
cell array
cell array
cell array
cell array
double array
double array
double array

Grand total is §18652ZZ elements using 05422504 hytes

e

|

Command Window

4\ Start
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l. Introducere in Matlab

Structura mediu de programare Matlab

Command Window Avala _ S
File Edit Debug Desktop ‘Window Help
_ Generare de ComenZi Simple; & B « o |ﬁ ﬂf B | @ |CurrentDirectory:ID:ISmartWork ﬂJ
Shortcuts [2] MNEW
Current Directory - D:\SmartWoN LR @ Command Window F I
' ot | © - D N
Current Directory AlFies - [Fie Type

) BandPassFormat Falder
Refine Folder

— Vizualizare foldere si fisiere o Fover
() DigitalwaveGuide Falder

Tn fo rmat * .m (fo rmat Matla b) (2 DynamicProgrammingF ormant Folder
) filterhank Folder

\ ) heriksRapor Falder

WO rkSpace \ ') LDABoundaryRefine Falder
. . o [ MAD_ESAT roner o
— vizualizare variabile ; ;lJ

. . Currert Director Drkspacel
- Se pOt Vlzuallza Valoa rea Command History A x

----- findDepoD==0) ;I

variabilelor prin Double click | siccc.mesen

..... plot (ahs(1./Depal))

(se deschide fereastra Array | siositosiaesir/veronyy)

----- plot (20%logl0(abs(1./Depol) )]

Ed'tor) ----- figure,plot{20*loglli{abs(1./Depal)}
----- figure(l),hold on ,plotiZ0%logll(ak

Command HiStory E|---%:I—a=257.02.2007 21:15 —-%
. . . . A b=[1 2]
— Vizualizare istoric comenzi | - p-0
----- b
— Salvarea unei sesiuni prin |4 ¢ Jj

utilizarea unui jurnal de #se o7

comenzi (diary)
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l. Introducere in Matlab

Variabile in Matlab

= Tn Matlab nu este nevoie s se initializeze sau sa se declare tipul
variabilelor:

= Toate variabilele sunt create ca si matrici in format double

Examplu:
>>Xx=5;
>>Xx1=2;

= Conform exemplului anterior aceste variabile vor fi matrici de
dimensiuni 1x1.
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l. Introducere in Matlab

Structura Matlab

" Pentru a se vizualiza continutul variabilelor trebuie
doar sa se scrie numele variabilei in Command
Window:

>> 3

3 =

12

>>

>> g*2
3 =

24

>>

15.05.2018 TACAI — dr.ing. lonut Mironica



l. Introducere in Matlab

Structura Matlab

" Fereastra de Workspace reprezinta memoria curenta a
Matlab-ului;

= Poate manipula variabilele stocate in workspace.

>> pb=10;
>> c=a+b
C =

22
>>

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Workspace Matlab

= Comenzi de manipulare a Workspace-ului
* whos — prezinta variabilele si dimensiuna acestora

Name  Size Bytes Class

a 1x1 8 double array
b Ix1 8 double array
c Ix1 8 double array

Grand total is 3 elements using 24 bytes

* clear —realizeaza stergerea de variabile din workspace
>> clear a b; % delete a si b din workspace

>>

>> clear all; % sterge toate variabilele din workspace

>>

15.05.2018 TACAI — dr.ing. lonut Mironica

11



l. Introducere in Matlab

Operatii matrici

= Nu este nevoie sa se actualizeze / declare dimensiunile matricei:
>A=[321;510;217]

A= \

3 2 1
Paranteze patrate pentru a defini matricea
5 1 0
2 1 7 —
Punct si virgula pentru a marca trecerea la
>> o alta linie
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l. Introducere in Matlab

Accesarea valorilor unor matrici

= Accesarea elementelor unei matrici:

A=
>> A(1,2) 3 2 1
5 1 0
ans= 2 1 7
2 Indicii elementelor unei matrici
15.05.2018 TACAI — dr.ing. lonut Mironica 13



l. Introducere in Matlab
Alocare valori matrici in Matlab

* unvector x = [1 2 5 1]

X:
1 2 D 1

e Oomatrice x = [1 2 3; 5 1 4, 3 2 -1]

x =
1 2 3
S 1 4
3 2 -1
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l. Introducere in Matlab

Operatorul ,,:”
* Foarte utilizat in Matlab;
* Tntraducere ar insemna “de la X la Y”

t =1:10
t:
1 2 3 4 5
10
k =2:-0.5:-1
Kk =
2 1.5 1 0.5 O
B = [1:4; 5:8]
% =
1 2 3 4
5 6 7 8

15.05.2018 TACAI — dr.ing. lonut Mironica

15



l. Introducere in Matlab

Functii definire functii in Matlab

* zeros(M,N) - genereaza o matrice de valori _

X = zeros(1l, 3)
de 0 de dimensiune MxN. B
0 0
« ones(M,N) - genereazi o matrice devalori X = ones (1, 3)
de 1 de dimensiune MxN. X =
1 1

X = rand(1l, 3)

* rand(M,N) - genereaza o matrice de valori
random distribuite uniform in intervalul
(0,1) de dimensiune MxN. 0.9501

0.2311 0.6068

15.05.2018
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l. Introducere in Matlab

Indecsii matricilor
* Indecsii matriceiincepdela 1l (nudela0O(cainC))
* Indecsii matricei trebuie sa fie numere intregi pozitive

A= 33 AR 2y A3, 2) 33 A2, 1) 22 h(1:2,2)
5 5 5 ams = amz = ams = ans =
g 5 o c
E "|" 3 T T B a ) 5
A(-2), A(0)

Error: ??? Subscript indices must either be real positive integers or logicals.

A(4,2)
Error: ??7? Index exceeds matrix dimensions.
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l. Introducere in Matlab

Concatenare matrici
e x = [12], yv=1[45], z=[ 0 0]

A= [ x vl

C=[xy,z]
Error:
??? Error using ==> vertcat CAT arguments dimensions are not consistent.

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Operatii matrici

+ suma

- diferenta

* multiplicare
/ impartire

N putere

4

transpusa

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Operatii matrici

#rh=[123;458;7T38 9]

>»B=[352;, 528 36 9]

B =

Fie A si B: h=
1 z2
1 g
T
Suma Diferenta Produs Transpusa
33 % = A+ E > T =hA-F 337 = A* B 33T = K
X = T = z= T =
T 5 - -3 1 22 27 45
T 14 -1 a - o5 B 102
10 14 15 4 o 0 a8 105 159
15.05.2018

TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Operatorul ,,.” (element cu element)

* multiplicare element cu element
./ impartire element cu element

/N ridicare la putere element cu element

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Operatorul ,,.” (element cu element)

A

=[123;514;321]
A =
1 2 3
5 1 4
3 2 -1

X=

x=A(1,:) y=A(3,) j

12 3 34-1

b=x.*y

38-3

c=x./y

c=
0.33 0.5 -3

d=x.72

K= x"2
Erorr:

B=x*y
Erorr:

??? Error using ==> mpower Matrix must be square.

??? Error using ==> mtimes Inner matrix dimensions must agree.

15.05.2018
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l. Introducere in Matlab

Comenzi de informatii

* help
>> help whos % afiseaza documentatie pentru functia whos

>> |ookfor convert % caut3 functiile care contin termenul convert in prima
linie a raspunsului comenzii help

 Deschidere documentatie Matlab
>> helpdesk

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Realizare scripturi

* Mai multe comenzi matlab pot fi grupate in scripturi

<) MATLAB

File Edit Miew Web ‘Window Help

D@ |4 B2Ro | Kl|?

TR 211> Deskiop

= | | B | By sta |53

Realizare de script nou Name 3ize Eyte
[Eell c1_409e x4 235057
B3] cz_4096 1x4 602958
B pist1_anss A096x8x%2| 358068
B pistz_anss 4096x22x] 1073164
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l. Introducere in Matlab

Realizare scripturi

8| Untitled2*

File Edit Wiew Text Debug Ereakpoints Web ‘Window Help

DEE| L B2Rro o S A f,

=10 x|

ERARER SIENER SR

e Scripturile vor manipula J | T Fieer naviab serie =
si stoca variabile fin 7
Matlab Workspace o | N
. 7
(memorie). 5
g
e Acestea pot fi chemate
din linia de comanda 21
Matlab  prin  scrierea soc iv [ETD =« & 6F B
« . . . . *:.ﬁ._in_Fu:wea_andJ:ueripheryﬁdr.I:ump
fl $ | e rU | U | SCFI th | U | . *:P._in_ﬁ:wea_andjeripheryESEu.I:ump
*:.ﬁ._in_FDvea_andJ:ueriphery1024.|:|m|:|
1 - 8_in_Fovea_and_peripher b
>> myscrlpt 1i_in_ﬁ:nvea_andjeriEher:‘.}:ris i
M achromatic cortex,bmp
r [ |
File name: Im_l..lsu:ript.m | Save I | v IL
i | | Saveastype Al Files %) =l Cancel |
g = Col7
15.05.2018 TACAI — dr.ing. lonut Mironica 25



Introducere in Matlab

Functii in Matlab

Programarea in Matlab.
Userii pot scrie functii care pot fi chemate din linia de comanda.

Functiile pot accepta variabile de intrare si pot avea ca iesire un
set de variabile de iesire.

Functiile nu manipuleaza variabilele din cadrul Matlab Workspace.

Numele fisierului care contine functia trebuie sa fie acelasi cu cel
al functiei

Atentie la cazurile in care mai multe functii au acelasi nume.
Functiile deschise pentru editare prin utilizare comenzii open.

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Functii in Matlab

. Numele functiei i
>> |=iterate(5) : ' Variabile de
Lista de ,/ in}:rare
I = Variab”e de\ 8w work'iterate.m \ =|0O| x|
1 4 9 16 25 ie$ire i~Edit Wiew Text DeRug EBEreakpoints/ Web ‘Window Help

gt N I XA

funn:tin:Tﬁ O=iterate(mn)

£ % x|

% iterate(n) outputs the sgquare aof the
¥ & integers upto integer n

function keyword

for i=l:n

O{ij=i*i;

Comentarii referitoare la

iy
functie Zh

AT

Bloc repetitiv for [+
Terate 'Ln 3 Col 25

Acceseaza comentariile
din functia Matlab cu
functia help

>> help iterate

15.05.2018 TACAI — dr.ing. lonut Mironica 27



l. Introducere in Matlab

Functii in Matlab

.. Functiile pot avea mai multe
>2 [I j]—SOrt2(2,4) variabile de iesire.
I = 8w work' sortZ.m - O] x|

4 File Edit Wiew Text Debugy Breakpoinks ‘Web  Window  Help

NS | BEe o | S| 5
function [p,ql=sortzia,b)

% sortZia,b) sortz a and b in decending
% order

£ % x|

S e
/

>SS Bloc | it @b,
conditional if - p=a:
il q=h;
al - elae
) p=h:
10— q=a;
11— end

H

d I

'sor2 'Ln 3 Cal 1

15.05.2018 TACAI — dr.ing. lonut Mironica 28



l. Introducere in Matlab

Instructiuni conditionale
e Sintaxa:

if (Condition_1)

instructiuni
elseif (Condition_2)

instructiuni
elseif (Condition_3)

instructiuni
else

instructiuni
end

if (a<3)
instructiuni;
elseif (b~=5)
instructiuni;
end

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Instructiuni repetitive

e Sintaxa intructiune for

for i=Index_Array
Instructiuni
end

Exemple

for j=1:3:200
instructiuni;
end

for k=[0.1 0.3 -13 12 7 -9.3]
instructiuni;
end

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Instructiuni repetitive

e Sintaxa instructiune while

while (condition) Exemplu
Matlab Commands while ((a>3) & (b==5))
end instructiuni;
end
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l. Introducere in Matlab

Debugging

Debug menus

e Atasare de breakpoints
>> [i j]=sort2(2,4)

8 wriwork' sortZ.m

K>> ;Iglil
K>> whos File Edit M“iew Text Debug Breakpoints ‘“Web ‘Window  Help
Name Size Bytes Class D@E|%Eﬂﬁ|§|ﬂf' &k x|
a 1x1 8 double array .
b 1x1 8 double arra 1 function [p,q)=sort{a.h) =
] ) y 2 % gortdia,b) sorts a and b in decending
Grand total is 2 elementswusing 16 bytes 3 s arder
K>>a 4
a= local function a(—| 4if avh,
2 workspace Bl - p=a:
K>> return T - g=h:
i = o®  elze
g —
4 exit debug ::1” - Click mouse on the left [
j= mode I of the line of codeto Il
4 .
2 create a breakpoint -
|5|:|r’[2 — —
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l. Introducere in Matlab

Prelucrare imagini

In Matlab imaginile color pot fi tratate ca niste matrici tri-dimensionale!
(MxNx3):

Figure No. 1 E]@@

File Edit View Insert Tools Window Help

DeEdE&S kA A/ 2D

Incarcarea unei imagini:

a = imread('picture.jpg’),
% citire imagine
iImshow(a); %afisare imagine

—

15.05.2018 TACAI — dr.ing. lonut Mironica 33



l. Introducere in Matlab

Prelucrare imagini

Afisarea planului rosu: Afisarea planului verde:
a(:,:,2:3) =0; a(:,:,[1 3]) =0;
Imshow(a); iImshow(a);

Figure No. 1 E]@ Figure Mo. 1 E]@

File Edt VYiew Insert Tools ‘Window Help

DzEHE kA2, 20
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l. Introducere in Matlab

Citire fisiere text

Functia:
[A,B,C,...] = textread(filename,format)
Ex: pentru fisierul

12
34

utilizam [A B] = textread(filename,'%d %d’)
vom obtine A = [1;3] si B=[2;4]

15.05.2018 TACAI — dr.ing. lonut Mironica

35



l. Introducere in Matlab

Citire fisiere csv

Functia:
[A] = csvread(filename)
Ex: pentru fisierul

1,2
3,4

utilizam [A] = csvread(filename)
vom obtine A =[1 2;3 4]

15.05.2018 TACAI — dr.ing. lonut Mironica
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l. Introducere in Matlab

Scriere fisiere csv

Functia:
csvwrite(filename, variabila)

Ex: pentru fisierul

A=112; 34]
csvwrite(filename,A)

vom obtine fisierul cu continutul:
1,2
3,4

15.05.2018 TACAI — dr.ing. lonut Mironica
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Il. Clasificare de baze de date de imagini

Generare
descriptori de
Imagini (vectori cu

componente)

Extragere

trasaturi

Baza de date
imagini I

K p
y \ 2 >
! > o
4 i
N < ety
3
(omiizdinolin a I
I I S S S S S e S ..

Algoritm de
é clasificare é

Decizie

Imagine trimisa
spre clasificare
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Il. Clasificare de baze de date de imagini

Descriptori de imagini

pixeli muchii
P>\ e N
. » culoare textura
= = 0000 0000 00 =NNIZE=
- puncte de
interes

é - forma

15.05.2018 TACAI — dr.ing. lonut Mironica
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Il. Clasificare de baze de date de imagini

Color moments (CM)

= Se imparte imaginea in 3x3 regiuni;
m Pentru fiecare celula se calculeaza media, deviatia standard si
skewness pe o regiune a imaginii

1 N 1 N | N ,
*.i — ? Z Pij » 0= {‘E Z{p” — E“}E}E and i — Z Pij — : ?
i=1 4V o4=1 =1

m Se concateneaza cei trei parametri pentru fiecare celula
(3x3x3 = 81 elemente).

Stricker M., Dimai A. Spectral Covariance and Fuzzy Regions for Image Indexing. Machine Vision and
Applications, vol. 10., p. 66-73, 1997
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Il. Clasificare de baze de date de imagini
Color moments (CM)

= Pentru prelucrarea descriptorului se va utiliza functia Matlab:

cm = extractCM(im);

unde cm reprezinta descriptorul rezultat iar im este o matrice de
dimensiune (L x | x 3) asociata imaginii RGB.

15.05.2018 TACAI — dr.ing. lonut Mironica
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Il. Clasificare de baze de date de imagini
Locally Binary Patterns (LBP)

m Pentru fiecare pixel din imagine se aplica un prag egal cu valoarea
punctului central din nucleul de cautare;

= Pentru fiecare pixel (xc, yc) se va calcula urmatorul parametru:

Calcul
| descriptor

= Se creeaza o histograma a valorilor generate (256 de combinatii
posibile);
m In cazul Tn care se repeta acest proces pe mai multe nuclee / scale

ale imaginilor, descriptorul final va fi generat din concatenarea
histogramelor generate
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Il. Clasificare de baze de date de imagini
Locally Binary Patterns (LBP)

m Pentru prelucrarea descriptorului se va utiliza functia Matlab:

Ibp = extractLBP(im);

unde /bp reprezinta descriptorul rezultat iar im este o matrice de
dimensiune (L x [ x 3) asociata imaginii.

15.05.2018 TACAI — dr.ing. lonut Mironica
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Il. Clasificare de baze de date de imagini
Histograms of Oriented Gradients (HoG)

e e R T e
\."’&_‘\.Tﬁ."\.'ﬁ.* ¢

¥
>~
|
1
’
{
),
/
4
%
-

Pentru generarea descriptorului se va utiliza functia:

hog = extractHoG(im);

15.05.2018 TACAI — dr.ing. lonut Mironica
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lll. Modele de Machine Learning
Retele neuronale

m Retelele neuronale reprezinta o multime de elemente de
prelucrare neliniara care opereaza in paralel si care sunt
legate intre ele in structuri ce seamana cu retelele
neuronale biologice.

s Model inspirat din retelele neuronale din creierul uman.

denc\:lrlte . in,
¥ 9/_ SR in,
=" 0 celuld axon ] "My

terminatii axon

15.05.2018 TACAI — dr.ing. lonut Mironica
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lll. Modele de Machine Learning

Retele neuronale
o
input layer hidden layer output layer Py ®
| ® P
\ @ O
‘o ® Clasa
. | u N \\ ® ® 1
HE ", o ®
n B | ®
O ) ©®
Clasa L]

2

* Modele foarte bine adaptate pentru a gasi cea mai
buna separatie intre doua clase
e Structura complicata cu multi parametri care nu

sunt usor de optimizat.
e Apare destul de des fenomenul de overfitting.
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lll. Modele de Machine Learning

Retele neuronale

& Weka Explorer — O *
[ Preprocess I C.Iassjfy] Cluster T Associate T Select attributes I Visualize ]
Classifier
¥ (& weka -E20-Ha
v [E classifiers
Te » (B bayes
4
¥ (& functions -
E] er model (full training set) === -
O
EI Logistic ts class walue: 1
MultilayerPerceptron
EI o build model: 0 seconds
O
EI ed cross-validation ===
| E| SimpleLogistic
( E] SMO assified Instances 100 31.4485 %
E| Classified Instances 218 63.5535 %
[ EI tic -0.0283
> [ﬁ'lazy £ error 0.4445
R > [ﬁ'meta mared error 0.4715
. clute error 100 %
» (B misc
. [ﬁ' | fe sgquared error 100 %
fules of Instances 3la
» (B trees
i Accuracy By Class ===
TF Rate FP Rate FPrecision BRecall F-Measure MCC ROC Area FPRC Area Cla\'
0.377 0.408 0.317 0.377 0.345 -0.027 0.485 0.326 1
0.377 0.415 0.313 0.377 0.342 -0.036 0.47% 0.323 2
0.18% 0.208 0.313 0.159 0.235 -0.022 0.485 0.326 3
0.314 0.343 0.314 0.314 0.307 -0.02%  0.483 0.325
Close
n Matrix ===
v
< >
Status
oK Log w x0
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lll. Modele de Machine Learning
Parametrii retelelor neuronale

& weka.gui.GenericObjectEditor
weka.classifiers functions MultilayerPerceptron

About

A Classifier that uses backpropagation to classify instances

GUI |False

/ Afisare arhitectura retea

Numarul de elemente dintr-un batch

 _— de antrenare

autoBuild | True v
batchSize | 100

debug |False

decay |False ‘7

doNotCheckCapabilities | False

2 Valoarea ratei de invatare scade
v v . v
B odata cu fiecare epoca

v
hiddenLayers 1 *

Numarul de straturi ascunse dintr-o

earningRate 0.3
momentum 0.2 .
nominalToBinaryFilter | True rete a

normalizeAttrioutes | True

v
normalizeMumericClass | True v]
numbDecimal IFlaces 2
reset | Tru _J
seed O
trainin gTime 500

validationSetSize 0

validationThreshold 20

[ Open... J [ Save... J { oK

J1

Cance

J
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V. Modele de Machine Learning

Support Vector Machines — model liniar

x1

e Cauta o functie ce separa doua clase in mod optim:

f(x) =sgn(w - x + b)
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lll. Modele de Machine Learning
Support Vector Machines — model liniar

% a® ® 1 . s ®
L » . L oo ‘-l . .'i o ®
L B i ; . » .
":I -‘.. ) & ‘: -'.“";-:' * LI l'=:.. i.' 'g
e €. ® . s, ¢ I TR ST =
es o * § '-'-":'f -t f..::'.- s @ : . o sg ¥ . o &
i"' € y ] ®, % e .. o . 1."&.' - . o
o e ."‘ & ° . e 22*° o %, o®
e #, - ® ™ e @ e e 0O "." .o T°
s % . y ™ of oo
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lll. Modele de Machine Learning

Support Vector Machines — model neliniar
. ldee de baza: spatiul initial poate fi mapat catre un spatiu
multidimensional in care trasaturile de antrenare devin liniar

separabile.
° ®
., |...o . . .
o |® °
. o ° ° o .. °
[ S : 5 P e o o
* ° ® * ’ ® o e ° y
o ° °
@
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lll. Modele de Machine Learning
Support Vector Machines — model ne

iniar
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lll. Modele de Machine Learning
Optimizare SVM

e C
Modalitatea de calcul a hiperplanului de despartire a claselor:
- daca modelul este prea adaptat pe date (C are o valoare
mare) — modelul va suferi un proces de overfiting
- daca modelul va fi foarte simplu acesta nu va putea generaliza

X X
o ©° o ©
0 o

O o— O o
C o O o

)()()L)(
X XX X

o G-
X1 X1

low ¢ large c

e Gamma si tipul de nucleu utilizat

15.05.2018 TACAI — dr.ing. lonut Mironica 53




lll. Modele de Machine Learning
Optimizare SVM

& Weka Explorer

[ Preprocess T Classify T Cluster I Associate I Select attributes T Visualize ]

Classifier
v E weka eka.classifiers functions.support¥ector. Polykkermel -E 1.0 -C 280007 -calibrator "weka.classifiers functions.Log
¥ (& classifiers
;T_G » [ bayes
'Emndions U LESL MUUEL Ul LESL SPLIL: U.Ul SECOI 2
& -
El =—
E| Logistic
= . i i a o
D MultilayerPerceptron assified Instances 2 35.1852 %
El Classified Instances 70 54.8148 %
EI tic a
- & error 0.4444
D ared srror 0.4714
| D SimpleLogistic olute error 99.8391 %
Ul SMO re squared error 85,8002 %
E| of Instances 108
L > [ﬁ lazy i Accuracy By Class ==
,'E > [ﬁ meta
- ﬁ mise TF Rate FF Rate Precision Recall F-Measure MCC ROC Area FRC Area Clg
0.000 0.000 H 0.000 2 H 0.452 0.272 1
» (&5 rules 0.000 0.000 2 0.000 2 2 0.313 0.301 2
> (5 trees 1.000 1.000 0.352 1.000 0.521 2 0.551 0.361 3
I f 0.352 0.352 H 0.352 2 H 0.438 0.314
n Matrixz ===
<-- classified as
a=1
=2
Close c=3
v
<\ >
Status
oK Log w x0
—r T = w ¥
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lll. Modele de Machine Learning
OptimizareSVM

& Weka Explorer

& weka.gui.GenericObjectEditor

[ Preprocess TCJa.ssjfy T Cluster T Associate T Select attributes ViEweka.classmers.ﬁmchons.SMD

Parametrul C

T~

Tipul de nucleu

Classifier About ]
¥ (& weka eka.l | |mplements John Platts sequential minimal optimization More —’S-TUHCNUHS-LDQI
v E classifiers algorithm for training a support vector classifier. m
Te » (&5 vayes I ;J L
¥ (& functions b e I -
L
% batchSize 100 ; r
[l Logistic . buildCalibrationModels |False
[ WultitayerPerceptron 2331
EI Clas
EI tic c 10
- e er S
i are calibrator | Choose J|SGD-F 0-L0.01-R 1.0E-4 -E 500-C 0.001-51 |
| E| SimpleLogistic olut
( SMO e s3q checksTumedOff | False |=|
O of _
L_ | debug |False .'J
» ﬁ lazy i Acc .
)E > ﬁ meta doMNotCheckCapabilities [False .'J ]
. . Area Clg
> [ﬁ misc _ 272 L
> ﬁ rules epsilon  1.0E-12 o 5
> [ﬁtrees y c
filterType | Normalize training data .'J 381 3
e 314
e kemel | Choose ]|P|:|M(ernel E1. 007 |
eem numDecimalPlaces 2
a=
b = numFolds -1 <
Close € =
randomSeed 1
I v
< toleranceParameter  0.001 T
Status I
oK l Open... J l Save... J l OK J [ Cancel J a W ®0
= = ) ¥
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IV. Clasificare de baze de date de imagini
Baze de date experimente laborator

Experimentele se vor efectua pe doua baze de date:

m Baza de date de texturi (parte a bazei de texturi KTH — ,Textures
under varying Illlumination, Pose and Scale”)
= contine 4 clase (81 de imagini pe clasa)

= Baza de date de imagini naturale (contine 3 clase preluate din baza
Caltech 101: prajituri / irisi si monede) -> 3 clase (106 imagini pe
clasa).

http://www.nada.kth.se/cvap/databases/kth-tips/

http://www.vision.caltech.edu/Image_Datasets/Caltech101/
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IV. Clasificare de baze de date de imagini
Texturi

0 S

Clasa aluminiu

Clasa paine

Clasa tesatura

Clasa bumbac
Sursa imagini http://www.nada.kth.se/cvap/databases/kth-tips/
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IV. Clasificare de baze de date de imagini
Imagini naturale

S fiasd = \'\
I“ilﬁlﬂl_l / % /..‘\

Clasa coins

>

Clasa iris

Sursa imagini http://www.vision.caltech.edu/Image_Datasets/Caltech101/
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V. Exercitii

Pentru cele doua baze de date (texturi si imagini naturale):

= Realizati un program in Matlab care calculeaza rand pe rand
cei trei descriptori (Color Moments, LBP si HoG):

= Salvati descriptorii in fisiere csv;
= Transformati aceste fisiere in format arff.

s Schema algoritm
Citeste fisier de configurare (train.txt) (imagePaths, labels)
descriptors %initializare spatiu pentru export in fisier arff
pentru fiecare imagine din baza (contor i)

- im = citestelmagine(i)

- desc = CalculDescriptor(im);

- Adaugad variabilei descriptors -» concat (desc, labels(i))

Salveaza variabila descriptors in fisier
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V. Exercitii
= Importati rand pe rand aceste fisiere in Weka.
m Utilizati ca si clasificatori: ZeroR, arbori de decizie (J48),

Nearest Neighbor (IBK), Naive Bayes, Support Vector
Machines si retele neuronale.

= Verificati care este cea mai buna pereche clasificator /
descriptor.
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IV. Exercitii

s Optimizati modelul SVM (incercati mai multe valori ale lui C
si mai multe tipuri de nuclee)

s Optimizati modelul de retea neuronala utilizat
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