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Subrutine utilizate in programele de aplicatie celula.

% Subrutina "incarcare"
#incarcare(robot,postdelucru)
execute/go(robot.postdelucru)
execute/load(robot,postdelucru)

% Subrutina "prelucrare asistata de robot"
#prel_ar(robot,postdelucru)
execute/go(robot,postdelucru)
execute/down(robot.postdelucru)
execute/assist(robot.postdelucru)
execute/job(void.postdelucru)
execute/up(robot.postdelucru)

% Selectarea reactivului utilizat

#select _reac(reactiv.date)

execute/eval(reactiv.date)

if reactiv.result is 'nital’
execute/go(robot_v5.nital)
execute/down(robot_v3.nital)
execute/assist(robot_v3.nital)
execute/job(void.nital)
execute/up(robot_v3.nital)

endif

if reactiv.result is 'persulfat’
execute/go(robot_v5,persulfat)
execute/down(robot_v3,persulfat)
execute/assist(robot_v3.persulfat)
execute/job(void,persulfat)
execute/up(robot_v5,persulfat)

endif

ANEXA 5.1.
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ANEXA 5.2.1.

Definirea obiectelor virtuale si a matricilor ,,metode”.

1.Clasa ,,Stocare”(STO)

Proprietatile obiectelor clasei

STO

Matrice ,,metoda”, specificator de executie ,,g0”

Nume proprietate Valoare Tip Observatii
name <nume_stocator> String denumire
id <id_stocator> Int identificator
status 0,1 Int stare
probe id 1.....10 Int identificator esantion
probe code - String cod extern esantion
probe path - Int itinerar esantion
probe template - Int sablon esantion
probe priority - Int prioritate initiald esantion
nume_stocator id_stocator
stocator01 1
stocator! | 2
stocator]2 3
stocatorl2 4
stocator2 | 5
stocator22 6
stocator23 7
stocator3 ] 8

Nume obiect STO robot_h5 robot v6
stocator(Q1 10 0
stocatorl 1 11 10
stocator12 12 11
stocatorl13 13 12
stocator21 0 13
stocator22 0 14
stocator23 0 15
stocator3 1 0 16

Matrice ,,metoda”, specificator de executie ,,load”

Nume obiect STO robot h5 robot v6
stocator01 20 0
stocatorl 1 21 20
stocator12 22 21
stocator13 23 22
stocator21 0 23
stocator22 0 24
stocator23 0 25
stocator31] 0 26

2
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Matrice ,.metoda”, specificator de executie ,,unload”

Nume obiect STO robot h$ robot v6
stocator01 30 0
stocatorl 1 31 30
stocator12 32 31
stocatorl 3 33 32
stocator2 | 0 33
stocator22 0 34
stocator23 0 35
stocator3 | 0 36

3
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2.Clasa ,,Prelucrare Asistatd de Robot”(PAR)

Proprietatile obiectelor clasei PAR

Nume proprietate Valoare Tip Observatii
name <nume_par> String denumire
id <id par> Int identificator
status 0.1 Int stare
job_result <rezultat> String rezultat procesare
probe id - Int identificator esantion
probe code - String cod extern esantion
probe path - Int itinerar esantion
probe template - Int sablon esantion
probe priority - Int prioritate initiald esantion
nume_par id_par rezultat

analiza supr

ok / slefuire ebos / slefuire fina

slefuire_ebos

slefuire fina

spalare_slef

spalare reac

uscare slef

uscare reac

nital

persulfat

Nel e R ENERe N (V] I RUSTRS B

asteptare h5

asteptare v6

et | pmd
_—

Matrice ,,metoda”, specificator de executie ,,g0”

Nume obiect PAR robot_h5 robot_v6
analiza_supr 40 0
slefuire_ebos 41 0
slefuire fina 42 0
spalare slef 43 0
spalare reac 0 40

uscare_slef 44 0
uscare_reac 0 41
nital 0 42
persulfat 0 43
asteptare hS 45 44
asteptare v5 46 0
4
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Matrice ,,metoda”, specificator de executie ,up”

Nume obiect PAR robot_h5 robot v6
analiza_supr 50 0
slefuire _ebos 51 0
slefuire fina 52 0
spalare_slef 53 0
spalare reac 0 50
uscare_slef 54 0
uscare reac 0 51
nital 0 52
persulfat 0 53
asteptare h5 55 54
asteptare v5 56 0
Matrice ,,metoda”, specificator de executie ,,down”
Nume obiect PAR robot_h3 robot_v6
analiza supr 60 0
slefuire_ebos 61 0
slefuire fina 62 0
spalare slef 63 0
spalare reac 0 60
uscare_slef 64 0
uscare reac 0 61
nital 0 62
persulfat 0 63
asteptare h5 65 64
asteptare v5 66 0
Matrice ,,metoda”, specificator de executie ,,assist” pentru robot hS
Nume obiect PAR | Sablon 1 Sablon 2 Sablon 3
analiza_supr ‘ 105 105 105
slefuire_ebos 105 115 110
slefuire fina 110 110 105
spalare slef 105 105 105
spalare reac 0 0 0
uscare slef 105 105 105
uscare reac 0 0 0
nital 0 0 0
persulfat 0 0 0
asteptare h5 105 105 105
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Matrice ,,temp”, specificator de executie ,,assist” pentru robot_hS$

Nume obiect PAR Sablon | Sablon 2 Sablon 3
analiza_supr 5 5 5
slefuire_ebos 5 15 10
slefuire fina 10 10 5
spalare slef 5 5 5
spalare reac 0 0 0

uscare_slef 5 5 5

uscare reac 0 0 0

nital 0 0 0

persulfat 0 0 0

asteptare h5 5 5 5
Matrice ,,metoda”, specificator de executie ,,assist” pentru robot vé6

Nume obiect PAR Sablon 1 Sablon 2 Sablon 3
analiza supr 0 0 0
slefuire_ebos 0 0 0
slefuire fina 0 0 0
spalare slef 0 0 0
spalare reac 107 107 107

uscare_slef 0 0 0
uscare_reac 107 107 107
nital 112 115 0
persulfat 0 0 115
asteptare v5 105 105 105
Matrice ,,temp”, specificator de executie ,,assist” pentru robot v6

Nume obiect PAR Sablon 1 Sablon 2 | Sablon 3
analiza_supr 0 0 0
slefuire_ebos 0 0 0
slefuire fina 0 0 0

spalare slef 0 0 0
spalare reac 7 7 7
uscare slef 0 0 0
uscare reac 7 7 7
nital 12 15 0
persulfat 0 0 15
asteptare_v5 5 5 5
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Matrice ,,metoda”, specificator de executie ,,job”

Nume obiect PAR Sablon 1 Sablon 2 Sablon 3
analiza_supr 1 1 1
slefuire_ebos 0 0 0
slefuire fina 0 0 0
spalare_slef 0 0 0
spalare reac 0 0 0
uscare_slef 0 0 0
uscare reac 0 0 0

nital 0 0 0

persulfat 0 0 0

asteptare hS 0 0 0

asteptare_v5 0 0 0
Matrice ,,temp”, specificator de executie ,,job”

Nume obiect PAR Sablon 1 Sablon 2 Sablon 3
analiza_supr 5 5 5
slefuire _ebos 0 0 0
slefuire fina 0 0 0
spalare slef 0 0 0
spalare reac 0 0 0

uscare_slef 0 0 0
uscare_reac 0 0 0
nital 0 0 0
persulfat 0 0 0
asteptare hS5 0 0 0
asteptare v5 0 0 0
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3.Clasa ,,Prelucrare Independentd de Robot”(PIR)

Proprietatile obiectelor clasei PIR

Nume proprietate Valoare Tip Observatii
name <nume_pir> String denumire
id <id pir> Int identificator
load status 0.1 Int stare de incdrcare
active status 0.1 Int stare de activitate
job_result <rezultat>* String rezultat procesare
probe id - Int identificator esantion
probe code - String cod extern esantion
probe path - Int itinerar esantion
probe template 0 Int sablon esantion
probe priority 0 Int prioritate initiala esantion
nume pir id pir
analiza_stru ]

* Rezultatul procesarii este specificat in functie de algoritmul de analiza metalografica.

Matrice ,,metoda”, specificator de executie ,,g0”

Nume obiect PIR Robot 1 Robot 2
analiza stru 0 70
Matrice ,,metoda”, specificator de executie ,,Joad”
Nume obiect PIR Robot | Robot 2
analiza stru 0 80
Matrice ,,metoda”, specificator de executie ,,unload™
Nume obiect PIR Robot 1 | Robot 2
analiza_stru 0 i 90
Matrice ,,metoda”, specificator de executie ,,job”
Nume obiect PIR Sablon 1 | Sablon 2 Sablon 3
analiza_stru ] } 2 3
Matrice ,,temp”, specificator de executie ,,job”
Nume obiect PIR Sablon 1 Sablon 2 Sablon 3
analiza_stru 20 30 50
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4.Clasa ,,Robot”(ROBOT)
Proprietatile obiectelor clasei ROBOT

Nume proprietate Valoare Tip Observatii
name <nume_robot> String denumire
id <id_robot> Int identificator
status 0.1 Int stare robot
griper 0.1 Int stare griper
probe id - Int identificator esantion
probe code - String cod extern esantion
probe path - Int itinerar esantion
probe template - Int sablon esantion
probe priority - Int prioritate initiald esantion
nume_robot id_robot f
robot h5 1 |
robot v6 2

3.Clasa “Decizie”(DEC)

Proprietétile obiectelor clasei DEC

Nume proprietate Valoare Tip Observatii
name <nume_dec> String denumire
id <id dec> Int identificator

status 0,1 Int stare
result <rezultat> String rezultat procesare
data <date> String date

nume dec | id dec | rezultat date

optimizare | 1 stocatorl1 / stocator12 / stocatorl3 / stocator21 / stocator22 / | datel

stocator23
reactiv 2 nital / persulfat date2
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Module program robot HS.
1.Clasa ,.Stocare™(STO)
1.1.Stocator01
1.1.1. Specificator de executie ,,go”" - MPR :10

10,

1....38200,,, F sk sskokokokrk  dkkdokkkk kkkksdkk 40

aga

2..36200. 43100““‘******** s skok ook ok “******** ok o ok ok ok
3., R SRRk Rk R Rk 40.5

------

1.1.2. Specificator de executie ,,load” - MPR :20

20

FARAKKREK ¥ * ok ok %k * % ok ok ok ok ok
1....1200.... ok Kk JREERRRRR A()
2’_,__“19000 ROk Rk Rk SRk Rk 4()
3....38200... S SRRk kR ko k kkkRkokk ()
4””,_”********_******** . ******** ******** 40 5

1.1.3. Specificator de executie ,,unload” - MPR :30

30.

1o 19000 FHd R sdkor kbbb ok skokoiekkobon koo 4()
2...1200,,, FHkrrnk sokskokokokkok koo okok Sofkokkokk ()
3,00, 29000, FFHkdkaok okskodokokok k| kokokok kR kx| A()
4. .38200,,,,********.********,,,********,********.,,,,.40,.

5 kokokodkokokskok kokckskckskskk  kkkokkskkk kkskkkkkx 40 S
EEELEERD s s ERTEEN 5

932
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1.2.Stocatorl1
1.2.1. Specificator de executie ,,go" - MPR :11

1

38200, FFFdkkok skokkkkkkk  kkkkkkkk KRRk KK 40

-
LALR bAL)

Aok kokkok skokckskokkokk  okokokokokkokok skokokokokokokk 40 5
- 9 » ERRRRR AR

assanana b

1.2.2. Specificator de executie ,load” - MPR :21

21

1.,..30000...,********,********.,.********,********.,.,..40,,
Rkokkkkkokk kkkkkkkk  kkokkkokk

255??5-,-19000- 5 bR *’********731,»”40"

3””38200””********’********,”********’********”””40”

4 sokokkokokokk dokokdkokokk dkokkskokkokk kkckkokkokk 40.5
ssasssan H . AREEER e

2

1.2.3. Specificator de executie ,,unload’ - MPR :31

.
31.
3k 3k ok ok ok sk ok sk oK sk ok ok ok ok ok ke %k %k ok ok ok ok %k %k 3k ok %k ok ok ok 5k %k

1'3.-773*190007 > 299 ) 5”3*’40,“
2,’”30000””********’********,”********,********”"”40,.
3 29000 kokkokdkkkk kokokkokkksk kokskkkkkk kkkkkkkxk 40

PR EER) > H EEE] s EERAME 2

S

4’”,38200””********,********,”********.********,."”40,.
~ sk ok ol sk sk skosk sk sk sk ok sk ok ok 3k % kkkkkkkk skokk 3k sk %k S
S IR \ * Jorkksckeex...40.5.

11

1
1
:)"41 1001 1700,“”********’********“,********,********”“”40"
-
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1.3.Stocator12
1.3.1. Specificator de executie ,,go" - MPR :12

12,

1. 38200, F*¥k*%xk kakskkorskokk ook ok kokokokok ok 40

LX)

2"44700.11100“.“********‘********’“********.********’“”.40“
2 dkokokkokoksksk skokokkskkksk  dkokokokokokokok okokkokokokokok 40 5
. : bl ase . EEREEE s

1.3.2. Specificator de executie ,,load” - MPR :22

P
1 30000 F¥okokskkkokok skokokkskkokok  skokckkokokokdk kkkokkkkk 40

19000 kkkkkkokk kkkkkkkxk

LYY

3. 38200 F¥FExrkk Rk Rk kkkk

4 ® ok ok ok ok ok ok ok kokok ok K okok
sesasnas . s

Aok ok ook okok koK ok ok ok ok ok 40
LR s EALERE) s
* okok ok ok ok ok ok ok ok ok ok kok K ok

aye - ~q-,--40q~

%k ok ookook ok okock sk sk ok koskok kR ok S
. ) ~-sn7s40-3n

-

1.3.3. Specificator de executie ,,unload” - MPR :32

%k ok ok ok ok ok kk ok ok sk ok ok ok ok ok 40

-

5
3

dook ok ok ok ok 3R R o ok ok K
1..,,.,-19000, ; .
P

030000, FHRERREE kb kR Rk R KRRk ()

b

kokkokokkkk kkkokokskkk  kkskokkokoakk ckkkokskkkk
29000~ . 99 . -,733~7«407~

2 KRR K Rk kKRR Rk Rk ko Rk kK Kk
4777338200337~ K s 733339403-

a0

5 kkokkkokskk kokskokskokkk  oRkokckokkskok kkkokokkkok 40 5
EERTTELE s ses 333993 s

b

12
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1.4.Stocatorl13

1.4.1. Specificator de executie ,,go” - MPR :13

15.

2 Sokckckokskoksk kokckdkokkkk  kokokokokkokok ok okskokokk ok ok
1-~---)8200ﬂ~-~ * - AR} L} ~q99~-401s
2 49700 17500 ¥okokoskoskokkk skokokokokokakok  3kokokokok ook ok ok ok ok ok ok ok %k ok 40
3 **;k***** kokoskokkokkk  dkokokokokokokok ok 3k ook ok ok ok 5k %k 40 5

1.4.2. Specificator de executie ,load”- MPR :23

2
2 dokokokokk ok skokkkokkokk  okokkokokkokk skok ok ok kok ok
1-7_---)0000~3.~.~ . sae . ’7537~4O"
* ;
o) 19000, ** ¥ ¥4k Hokksskskokk | koo kskskokkkk 4()

—aaqaana

2 Kkkkkkkokk kkkokkkkkx  ckokkkkkokok kkokkkkkk
777:38200793-\ . » nws~40~-

b

%k 3k 3k 3 o %k %k k ******** 405

b

~

D

4 sk ok ok skoskosk sk ok ok ok sk skosk sk ok ok
sessanas . s

1.4.3. Specificator de executie ,,unload” - MPR :33

33.
1.”””190003********.********’”********‘********”””40”
2””30000””********’********”,********‘********”.,”40”
3.’-’_”29000,********.********,“********’********-’”“40”
4'_”,38200””********’********”,********~********.“"?40“
5””””********’********.”********:********”““40-5’

13
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2.Clasa ,.Prelucrare Asistata de Robot”(PAR)
2.1. Analiza_supr

2.1.1. Specificator de executie *go” - MPR : 40

40.

1. 38200, *¥%skskkack skoktoksokokk  skokkokskokokk skokokokdkokkk 1)

7 49100.45200 dokokkokokokok skkokokoksk ok ko akokokokkok skokok kokokok X 40
3 dokokkokokdkok kokskokkokkok  kokkokokokkk kdkokokkodkokok 40.5

2.1.2. Specificator de executie “up” — MPR : 50

50.

1. 38200, F**%Hkaksk doksokaokokk  FHhokkkFok Kokohok kK K % 40
0082000 . . . . vaaann .

o) sordokdokkok kokokdokkokok okokoskokok ok oskok ok ok ok ok ok ok ok 40.5

avaanannan

2.1.3. Specificator de executie *down” — MPR : 60

60.

1. 32700, F* sk okkrsokkh  kokkookrok ko dookok ko
5) sokokdeokok ok okokokokokokok  sokokokokokokok ok ok % ok ok ok % ok 405

2.1.4. Specificator de executie “assist”

2.1.4.1.5ablon 1 —- MPR : 105

105,
1 dokockokokokok ok ckokokokskkkok  skokkkokskkok skokokokokokokok 1 9] 40
2 kokokckokook ok skokokskskkokx  skokokkokckokok skokokockkokokok 40 5

Sasresses 539

2.1.4.2.8ablon 2 — MPR : 105
2.1.4.3.8ablon 3 — MPR : 105

14
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2.2. Slefuire_ebos
2.1.1. Specificator de executie “go” — MPR : 41

41.

3 Jokkkokk  Rkkk kR kKK
1....38200.., ¥ rxokok pekoxokoxk . HEEX 40,

aan

2.34000.61600..... Rk OR R kR ok RORoR Kk ok o o

3 dkokokkkokokok skokkoksksksksk  dkokokokokokokok koo ook ok ok %k ok ok 40 5

2.1.2. Specificator de executie “up’ — MPR : 51

1.

3
1. 3820, F* ¥k kakk xokkaokaonk  okkxakok ok Fo0kk KKk % 40
"

LXRY

kokkkkokoksk skkokskskskoksk  skkokokskokokok dkokoskoskokkkk 40 5

------ as asn

2.1.3. Specificator de executie “down’ — MPR : 61

61.

1"”16300””********3******** ********’********””,’40”

e

ook ok ok ok ok ok ok ok o ok ok ok ok 3
» 1357~340~3~

233

2.1.4. Specificator de executie “assist”

2.1.4.1.Sablon 1 — MPR : 105

103,
1 kokkskkoskoksk skokokkokckokok  okskskckokskoksk kkkokkokkk l ) 40
sssssese 5 3 H o dasanes "
9 kookskkskockokok skkskokokkskok  skckokokokokkck xokokokokksksk 40§
s 299 B ERERRLE) sl

2.1.4.2.5ablon 2 — MPR : 115
2.1.4.3.5ablon 3 — MPR : 110

LYY
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2.3. Slefuire_fina

2.1.1. Specificator de executie “go” — MPR : 42

42,

1“"38200“"********‘********“.********.********““..40“

o) ’)9800 48500 %k ok ok ok sk ok kok 3k %k ok %k ok ok k ok %k ok sk sk ok %k sk ok 3k ok sk ok ok ok 3k 40
I sk sk %k kook sk ko skook kool ko kok ok ok ok ok ok ok %k ok k3 ok ok ok ok sk sk ok 40 S

D aaannnn . . vaans UL,

2.1.2. Specificator de executie “up” — MPR : 52

9

38')00 dockoskodoskskokok dedoskokokdksksk  oskokokockokokokok kokokkskokkxk 40

d
) skookodkodkodkokoskook skskoskoskokokskck  dkokokokokokokok dkokokokokskok ok 405

--------

2.1.3. Specificator de executie “down” — MPR : 62

62,
1. 16300, F*xkk%kk skkkokokskkk  fokokokkdk dkokkorkkdx 40
) dokokokokokok ok kokokokkokokok  kookokokokokok kok ok ok ok K ok 40.5

2.1.4. Specificator de executie “assist”

2.1.4.1.5ablon 1 - MPR : 110

105,

1 kokkkokokkk ckskskskokokskk  ckskskkkkokk ckokkokkokkx 1 40
EEEERERL] ’ sse . s Laseanes e

9] ¥k kkokokokk skokckskskokskk  dkeskskokckckokk okok kokokok ok ok 405

—ssassess > 3% s EREEEE o

2.1.4.2.5ablon 2 —MPR : 110
2.1.4.3.5ablon 3 — MPR : 105
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2.4. Spalare_slef

2.1.1. Specificator de executie “go’’ — MPR : 43

43.
1_ "382000“********.********“‘********.********“”“40“
D) 39700 44000 kokokkoskokokk skokokokkokokk 5k okokodkokookokok ok ok ok ok ok %k k 3k 40

sokokokkokok ok dokokdkokokk ok dokoskdkokok ok dkokokok ok dok ok 40.5

-------- - LXR)

2.1.2. Specificator de executie “up” — MPR : 53

~
J.

5
1....38200,,. K *¥skkrx dotskokiorak  skoorkokokokk ok kR dok ok ok 40
-

D

LEX)

******** ******** RELELELE R EELEL L 40.5
. RN 10 e

2.1.3. Specificator de executie “down” — MPR : 63

63.
1000, %% %% xkskk kokokok $kokk
saan aans

LEL}

2 koo ckokoskoskokosk sk ook sk skoskoskokok ******** ******** 405

sasesaaa - aee & aasaa -

******** 3 3k 3k ok ok ok kK 40
sanase 5

2.1.4. Specificator de executie “assist”

2.1.4.1.8Sablon 1 — MPR : 105

105

1 ******** % ok 3k %k ok ok ok ok ******** %ok ok ok ok ok ok ok 1 40
s3aassss 290 B REN

2 ******** %k 3k 3k ok ok koK ok ******** *****%** 40
EERREREY] 599 EEELER

2.1.4.2.5ablon 2 — MPR : 105
2.1.4.3.5Sablon 3 — MPR : 105

7 045635

UNIY. “POLITE INIC
T ISOARA
DISLIOTZCA CENTIY

CE S

-
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2.6. Uscare_slef
2.1.1. Specificator de executie “go” — MPR : 44

14,

38000 FREARERR AR A KA A

LER)

Ul to —

Fokokskkckskok kokkkkckkk  okokokokokokkok ok sk ok ok ok k k% 40 5

........ -

2.1.2. Specificator de executie “up” — MPR : 54

1

2 dok ok okok sk ok skokok ok ok ok ok ok
1....38200.... ,

N

a9s

J

dokkokokokokok kokokokkokokk  kokokokkkokok ok sk ok ok ok ok ok 40.5

—nannqann

2.1.3. Specificator de executie “down” — MPR : 64

64,

1 10000 kokokkkokokok kokckakosksksksk  skkokckskkokok kokokskkkokk
see seee - asy . .
D Fokskkskskoksk skokkkockoksksk  ckokokokokokokok ok kokskkkk 40 35

2.1.4. Specificator de executie “assist”

2.1.4.1.8ablon 1 — MPR : 105

FoR KRR KRR KRR R R RRRR R R Rk Rk kR ER ] ) ()

1
17-5.-?77, > ks
2

kkkkkkcksk kkskckckkokk  skckkkkkskk skokokokokokok ok 40 5
seoe 39 EEXELR) s

b 2 bl

2.1.4.2.8ablon 2 — MPR : 105
2.1.4.3.8Sablon 3 — MPR : 105

18

dokokokokok sk ok okok kR ok

anaa

Aokok ok ok ok ok ok ok ok ok ok ok ok ok ok 40
10700.39000 kokokokdkokokk kokdkokokokokk  kokokokodkok Rk koK kK okok k

A0..
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2.10. Asteptare_hS

2.1.1. Specificator de executie *go” — MPR : 45

NN

15,
S RV R EEE L

LX)

2.1.2. Specificator de executie “up” — MPR : 55

h

38700 LR EE R EEENEEEEE ST

s

19 —

kokokockokoskokk skokskokokskoakk  skskekckskokockok kokokokkokokok 40 S

aanasase e

2.1.3. Specificator de executie “down” — MPR : 65

65.

2 ° * * ,
1....38200.. F**dkkak sohokkronok  dokkrdobior fokkokak ()
9 dokgokkok ok ok ko kokkokok  dokokokokokokok sk ok ok ok ok 40.5

—anassans ) )

2.1.4. Specificator de executie “assist”

2.1.4.1.8ablon 1 - MPR : 105

105,
1 Hokokskokkok ok skokokokckokokk  kokockokokokksk skskokokkkkk 1 9] 40
sasssasa B ERR) e s ladenass .
Rokkkokckoksk kkkskkcksksk  kokckokokskokok kkckkckkkk . S
2:7:::--- FE s 7777540,-3-

9 oY

2.1.4.2.5Sablon 2 — MPR : 105
2.1.4.3.Sablon 3 — MPR : 105

A ok 3k ok ok ok sk sk %k ok kK kook ok k 40

3ok K ok ok ok sk ok kosk ok ook koK ok ok 40
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Schema bloc a celulei flexibile CFLMI1.
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Fig.A.5.1.1 Schema bloc a celulei flexibile CFLM1.
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Matricile de cuplare ale CFLM1.
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Definirea elementelor modelarii cu retele Petri a CFLMI.

Tabel A.5.3.2.1.

ANEXA 5.3.2

y
Tg;t Simbol| Tip Semnificatie Caracteristici

1 Pl |Poz. Rol liber pentru.epruveta A Mo(P1)=1

2 P2 |Poz. epruveta A pe St01 Mo(P2)=1

3 T1 | Tr. Rol preia epruveta A de pe St01 d(T1)=5

4 P3 |Poz. Rol cu epruveta A la SIf] Mo(P3)=0

5 P4 ([Poz. St01 liber Mo(P4)=0

6 T2 | Tr. Epruveta A pe St01 T2=60

71 T3 |Tr Ciclu de slefuire epruveta A pe SIfl T3=120

8 P5 |Poz. Rol are epruveta A pentru SIfl Mo(P3)=0

91 T4 | Tr Ciclu de slefuire epruveta A SIf2 d(T4)= 80

10| P6 [Poz. Rol are epruveta A pentru Sif2 Mo(P6)=0

11| TS5 |Tr Rol depune epruveta A pe Stl1 d(T5)=5

12| T6 | Tr. Rol depune epruveta A pe St12 d(T6)=5

13| T7 | Tr Rol depune epruveta A pe St13 d(T7)=5

14| P7 |Poz. Epruveta A pe Stl11 Mo(P7)=0

151 P8 |Poz. Epruveta A pe St12 Mo(P8)=0

16 | P9 (Poz. Epruveta A pe Stl3 Mo(P9)=0

17 T8 | Tr. Confirmare : exista epruveta A pe Stl1 d(T8)=0 (1r.log.)
18 T9 | Tr. Confirmare : exista epruveta A pe St12 d(T9)=0 (tr.log.)
191 T10 | Tr. Confirmare : exista epruveta A pe St13 d(T10)=0 (tr.log.)
20 | P10 (Poz. Existd epruveta A pe St11 (Cond. de ev.) Mo(P10)=0
21 | P11 [Poz. Exista epruveta A pe St12 (Cond. de ev.) Mo(P11)=0
22| P12 {Poz. Existd epruveta A pe St13 (Cond. de ev.) Mo(P12)=0
23| TI11 | Tr. Ro2 preia epruveta A de pe Stl1 d(T11)=5

24 | T12 | Tr. Ro2 preia epruveta A de pe St12 d(T12)=5

25| Ti13 | Tr. Ro2 preia epruveta A de pe St13 d(T13)=5

26 | P13 |Poz. Nu exista. epruveta A pe Stl1 Mo(P13)=1
27 | P14 [Poz. Nu exista. epruveta A pe St12 Mo(P14)=1
28 | P15 {Poz. Nu exista. epruveta A pe St13 Mo(P15)=1
29 | P16 [Poz. Ro2 are epruveta A de pe Stl1 Mo(P16)=0

36

BUPT



(V8] 2 2 (VY]
w 1o -~ O

[U'5)
£

P17
P18
T14
T15
T16
T19
T17
P20
T18

Poz.
Poz.
Poz.
Poz.
Poz.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.
Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.

Ro2 are epruveta A de pe St12
Ro2 are epruveta A de pe Stl3
Confirmare : exista. epruveta A la Ro2 pe Stl1
Confirmare : exista. epruveta A la Ro2 pe St12
Confirmare : exista. epruveta A la Ro2 pe St13
Ro2 are epruveta A slefuita
Ro2 are epruveta A pe R1
Ro2 are epruveta A tratatd cu R1
Ro2 spald epruveta A
Ro?2 are epruveta A spalata
Ro2 usucéd epruveta A
Ro2 are epruveta A uscata
Ro2 duce epruveta A direct la M2
Epruveta A este la M2
Epruveta A este examinata
Epruveta A examinata
Ro2 preia epruveta A
Ro2 are epruveta A
Ro2 evacueaza epruveta A
Contorizare epruveta A
Confirmare : depunere epruveta A pe St2
Ro2. cu epruveta A pentru a o depune pe St2
St21 este liber pentru epruveta A
St22 este liber pentru epruveta A
St23 este liber pentru epruveta A
Ro2 depune epruveta A pe St21
Ro2 depune epruveta A pe St22
Ro2 depune epruveta A pe St23
La St21 existd epruveta A
La St22 exista epruveta A

La St23 exista epruveta A

Ro2 preia epruveta A de pe St21 pentru a o depune la M2
Ro2 preia epruveta A de pe St22 pentru a o depune la M2

37

Mo(P17)=0
Mo(P18)=0

d(T14)=0 (tr.log.)
d(T15)=0 (tr.log.)
d(T16)=0 (tr.log.)

Mo(P19)=0
d(T17)= 10
Mo(P20)=0
d(T18)= 10
Mo(P21)=0
d(T19)= 10
Mo(P22)=0
d(T20)=15
Mo(P23)=0
d(T21)= 60
Mo(P24)=0
d(T22)= 10
Mo(P25)=0
d(T23)=15
Mo(P26)=0

Tr. log. d(T24)=0

Mo(P27)=0
Mo(P28)=1
Mo(P29)=1
Mo(P30)=1
d(T25)= 10
d(T26)= 10
d(T27)= 10
Mo(P31)=0
Mo(P32)=0
Mo(P33)=0
d(T28)= 10
d(T29)= 10
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T44
T45

Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.

Poz.

Poz.

Tr.
Tr.

Ro2 preia epruveta A de pe St23 pentru a o depune la M2
Ro?2 are epruveta A de pe St21
Ro?2 are epruveta A de pe St22
Ro2 are epruveta A de pe St23
Ro2 depune epruveta A de pe St21 pe M2
Ro2 depune epruveta A de pe St22 pe M2
Ro2 depune epruveta A de pe St23 pe M2
Epruveta A de pe St21 este la M2
Epruveta A de pe St22 este la M2
Epruveta A de pe St23 este la M2
Epruveta A de pe St21 este examinatd la M2
Epruveta A de pe St22 este examinata la M2
Epruveta A de pe St22 este examinaté la M2
La M2 existd epruveta A de pe St21 examinata
La M2 existd epruveta A de pe St22 examinata
La M2 exista epruveta A de pe S123 examinata
Ro2 preia epruveta A examinata
Ro?2 preia epruveta A examinata
Ro2 preia epruveta A examinata
Ro2 are epruveta A
Ro2 are epruveta A
Ro2 are epruveta A
Ro2 evacuaza. epruveta A
Ro2 evacuaza. epruveta A
Ro2 evacuaza. epruveta A
M2 este liber
Rol liber pentru epruveta B
Epruveta B pe St02
Rol preia epruveta B de pe St02
Rol cu epruveta B la Stl
St02 liber
Epruveta B pe St02
Ciclu de slefuire epruveta B pe SIf1

38

d(T30)= 10
Mo(P34)=0
Mo(P35)=0
Mo(P36)=0
d(T31)=5
d(T32)=5
d(T33)=5
Mo(P37)=0
Mo(P38)=0
Mo(P39)=0
d(T34)= 60
d(T35)= 60
d(T36)= 60
Mo(P40)=0
Mo(P41)=0
Mo(P42)=0
d(T37)= 10
d(T38)= 10
d(T39)= 10
Mo(P43)=0
Mo(P44)=0
Mo(P45)=0
d(T40)= 15
d(T41)=15
d(T42)= 15
Mo(P46)=1
Mo(P47)=0
Mo(P48)=1
d(T43)=5
Mo(P49)=0
Mo(P50)=0
d(T44)= 60
d(T45)= 120
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126
127

P51
T46
P32
T47
T48

T54

Poz.

Tr.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.

Tr.

Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.
Poz.
Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.|

Tr.

Poz.

Tr.

Poz.

Rol are epruveta B pe Slfl
Ciclu de slefuire epruveta B pe SIf2
Rol are epruvetaB pe SIf2
Rol depune epruveta B pe Stl1
Rol depune epruveta B pe St12
Rol depune epruvetaB pe Stl3
Epruveta B pe Stl1
Epruveta B pe St12
Epruveta B pe Stl3

Confirmare : exista epruveta B pe Stl1
Confirmare : exista epruveta B pe St12

Confirmare : exista epruvetaA pe St13
Existd epruveta B pe St11 (Cond. de ev.)
Exista epruveta B pe St12 (Cond. de ev.)
Existd epruveta B pe St13 (Cond. de ev.)

Ro2 preia epruveta B de pe Stl1
Ro2 preia epruveta B de pe St12
Ro2 preia epruveta B de pe St13
Nu existd. epruveta B pe Stl1
Nu exista. epruveta B pe St12
Nu exista. epruveta B pe Stl3
Ro2 are epruveta B de pe Stl1
Ro2 are epruveta B de pe St12
Ro2 are epruveta B de pe St13
Confirmare : existd. epruveta B la Ro2 pe St11
Confirmare : exista. epruveta B la Ro2 pe St12
Confirmare : exista. epruveta B la Ro2 pe St13
Ro2 are epruveta B slefuita
Ro2 are epruveta B pe R1
Ro2 are epruveta B tratata la R1
Ro2 spald epruveta B

Ro2 are epruveta B spalata

39

Mo(P51)=0
d(T46)= 80
Mo(P52)=0
d(T47)=5
d(T48)=5
d(T49)=5
Mo(P53)=0
Mo(P54)=0

Mo(P55)=0
d(T50)=0
(tr.log.)
d(T51)=0
(tr.log.)
d(T52)=0
(tr.log.)

Mo(P36)=0
Mo(P57)=0
Mo(P58)=0
d(T53)=5
d(T54)=5
d(T55)=5
Mo(P59)=1
Mo(P60)=1
Mo(P61)=1
Mo(P62)=0
Mo(P63)=0
Mo(P64)=0

Mo(P65)=0
d(T59)= 10
Mo(P66)=0
d(T60)= 10

Mo(P67)=0

d(T56)=0 (tr.log.)
d(T57)=0 (tr.log.)
d(T58)=0 (tr.log.)
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Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.

Poz.

Tr.
Tr.

Poz.
Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.
Poz.

Poz.

Tr.
Tr.
Tr.

Poz.

Poz.

Ro2 usucid epruveta B
Ro2 are epruveta B uscata
Ro2 duce epruveta B direct la M2
epruveta B este la M2
epruveta B este examinata
epruveta B examinata
Ro2 preia epruveta B
Ro2 are epruveta B
Ro2 ev epruveta B
Contorizare epruveta B
Contorizare epruveta A + epruveta B
Confirmare : depunere epruveta B pe St2
Ro2. cu epruveta B pentru a o depune pe St2
St21 este liber pentru epruveta B
St22 este liber pentru epruveta B
St23 este liber pentru epruveta B
Ro2 depune epruveta B pe St21
Ro2 depune epruveta B pe St22
Ro2 depune epruveta B pe St23
Pe St21 existd epruveta B
Pe St22 existd epruveta B

Pe St23 exista epruveta B

Ro2 preia epruveta B de pe St21 pentru a o depune la M2
Ro2 preia epruveta B de pe St22 pentru a o depune la M2

Ro?2 preia epruveta B de pe St23 pentru a o depune la M2

Ro2 are epruveta B de pe St21
Ro2 are epruveta B de pe St22
Ro2 are epruveta B de pe St23
Ro2 depune epruveta B de pe St21 pe M2
Ro2 depuen epruveta B de pe St22 pe M2
Ro2 depune epruveta B de pe St23 pe M2
Epruveta B de pe St21 este la M2

Epruveta B de pe St22 este la M2

40

d(T61)= 10
Mo(P68)=0
d(T62)=15
Mo(P69)=0
d(T63)= 60
Mo(P70)=0
d(T64)= 10
Mo(P71)=0
d(T65)=15
Mo(P72)=0
Mo(P73)=0

Tr. log. d(T66)=0

Mo(P74)=0
Mo(P75)=1
Mo(P76)=1
Mo(P77)=1
d(T67)= 10
d(T68)= 10
d(T69)= 10
Mo(P78)=0
Mo(P79)=0
Mo(P80)=0
d(T70)= 10
d(T71)=10
d(T72)= 10
Mo(P81)=0
Mo(P82)=0
Mo(P83)=0
d(T73)=>5

d(T74)=5

d(T75)=5

Mo(P84)=0
Mo(P85)=0
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P86 [Poz.

T76 | Tr.
T77 | Tr.
T78 | Tr.

P87 |Poz.
P88 {Poz.
P89 [Poz.

T79 | Tr.
T80 | Tr.
T81 | Tr.

P90 |Poz.
P91 (Poz.
P92 |Poz.

T82 | Tr.
T83 | Tr.
T84 | Tr.

P93 [Poz.
P94 |Poz.

T85 | Tr.

P95 |Poz.

T86 | Tr.

P96 |Poz.

Epruveta B de pe St23 este la M2
Epruveta B de pe St21 este examinata
Epruveta B de pe St22 este examinata
Epruveta B de pe St22 este examinata

La M2 exista epruveta B de pe St21 examinata
La M2 exista epruveta B de pe St22 examinata
La M2 exista epruveta B de pe St23 examinata

Ro2 preia epruveta B examinata

Ro2 preia epruveta B examinata

Ro2 preia epruveta B examinata

Ro?2 are epruvetaB
Ro?2 are epruvetaB
Ro2 are epruvetaB
Ro2 evacueazd epruveta B
Ro2 evacueaza epruveta B
Ro2 evacueaza epruveta B
existd cel putin un loc liber pe St2
Ro?2 liber
Confirmare : Ro2 va duce epruveta A direct la M2
Ro2 are epruveta A pentru M2
Confirmare : Ro2 va duce epruveta B direct la M2

Ro2 are epruveta B pt M2

Mo(P8§6)=0
d(T76)= 60
d(T77)= 60
d(T78)= 60
Mo(P87)=0
Mo(P88)=0
Mo(P89)=0
d(T79)= 10
d(T80)= 10
d(T81)=10
Mo(P90)=0
Mo(P91)=0
Mo(P92)=0
d(T82)= 15
d(T83)=15
d(T84)=15
Mo(P93)=1
Mo(P94)=0
d(T85)=5

Mo(P95)=0
d(T86)=5

Mo(P96)=0

Notatii utilizate in tabelul 1.

A, B — notarea epruvetelor;
Poz. — pozitie;

Tr. - tranzitie

Cond. de ev. — conditie de evaluare
Rol —robot 1;

Ro2 —robot 2;

St01 — Stocator 01;

St11 — Stocator 11;

St12 — Stocator 12;

St13 — Stocator 13;

St21 — Stocator 21;

St22 — Stocator 22;
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St23 — Stocator 23;

St31 — Stocator 31;

SIf1 — slefuire 1 (slefuire de degrosare);

SIf2 — slefuire2 (slefuire de finisare);

R1 —reactiv 1 (nital);

R2 —reactiv 2 (persulfat);

M2 — microscop de analizd microstructura;

T; — tranzitia ,j”;

Mo(P;) — Marcaj in pozitia P;, 0 — nu exiztd marcaj, 1 — exista marcaj;
d(T;) - temporizarea asociata tranzitiei T;.
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Tabel A7.1.1. Parametrii sistemului pneumatic.

ANEXA 7.1

Notatie Descriere Notatie Valoare Unitate de
MATLAB masura

m Masa ansamblului in miscare m 0.115 kg

S Lungimea cursei S 0,09 m

X Pozitie momentana punct carac. X variabil m

P, Presiune in camera | Pl variabil N/m’

P, Presiune in camera 2 P2 variabil N/m’

A Arie pistonului Al 2.85x10™ m°
A, Arie pistonului — aria sectiunii tijei A2 2.34x10™ m’

b Coeficient de amortizare b necunoscut N x s/m

q Debit masic in camera | ql variabil kg/s

q> Debit masic in camera 2 q2 variabil kg's
Vimin Volum initial in camera 1 Vimin 3.62x10° m’
Vomn Volum initial in camera 2 V2min 2,96x107 m’

T Temperatura aerului T 294 °K
Apar Suprafata orificiului electrovalva 1 Apd] 7.92x10° m
A Suprafata orificiului electrovalva 2 Apd2 7.92x10™° m”

y Caldura specifica gama 1.4 -

R Constanta gazului ideal R 287 J/kg°K

P, Presiunea de intrare aer comprimat Ps 2.07x10° N/m"

P. Presiunea de iesire aer comprimat Pe 0 N/m-

P Densitatea aerului ro 1,2 kg/m’

T, Timp de intarziere pentru em | Til 0.011 S

T Timp de intarziere pentru em 2 Ti2 0,011 S
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ANEXA 7.2.

{ 0.04

Comanda

_j 1/m
X

]
o
Diag dep

—p 1 12
v P2A2 b -
’
L’_ Diag it
Dead Zone
Diag. Lp| X
/
7 Com el 1 » L T [:}
| ] —| gama/(Vimin+Atl u{1]) : s/ P1
| san(2-absiPsuf1))°ro) > y '3 Diag. P1
D i1 | -sant(2:abs(u[1]-Pe)ro) Com2 “
‘:E Diag. >
Com.el. 2 s JB¢
A2 1’ - 1 [:]
[ e —p| gama/(V2min+A2*(S-u[1])) — ' P2.
T r 14 Diag. P2
| san(2*abs(Ps-u[1})'ro) X
> IF—\
3o f

Int.2

rb

-sqri(2*absiu[1]-Pe) ro)

Fig.A.7.2.1. Modelul SIMULINK al sistemului cu comanda *“on — off”.
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Rezultatele simularii pentru comanda “on-off”

Parametrii simularii :

valoarea marimii de comanda (referintd) = 0,04 [m];
b =180 [Ns/m];

Til =Ti2=0,011 [s];

“Dead zone” =-0,0017... +0,0017 [m];

g 0.045 ¥ I ! 1 1 ) 1 1 I
© . ' : : l ‘ : : :
g 0D4p---- AT AT A A -
[(p] U ] [ '
© ' [ ' 1 '
S 0035F-- -ttt s Ak - N Ak - -1 hA - 4oL
[s)) ] ] ) ] 1 1 ] ] ]
o C S L : : !
e e e A S R bbby
R e e FE S S S S S
e s henE LTS PP TR SR T PEPEE EEREE PP SERE
T Y
L S e S S S S
T Rt LhGht REE TR EEEET EETE SRR PR
ol 11 A SR SR S

0] 80 00 180 200 250 300 350

Fig. A.7.3.1. Diagrama deplasarii pistonului pneumatic pentru

comanda prezentata in diagramele din figurile A7.3.3 si A.7.3 4.

25

viteza [m/s]

15

05

0

05

i
0 50 00 180 200 250 300 3 490 490 SO

timp [ms]

Fig. A.7.3.1. Diagrama deplasérii pistonului pneumatic pentru
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Fig.A.7.3.3. Semnalul de comanda pentru “el.1”.
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Fig.A.7.3.4. Semnalul de comanda pentru “el.2”.
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Tabel.2.

Tabel.l.

ANEXA 8.1.

Rugozitate (R,)

12,5...6.3

6.3...3.2

3.2...1.6

1.6...0.8

0.8...04

0.4...0.2

0,2...0.1

0.1...0,05

0.05...0,025

0.025...0.012

Denumire
prelucrare

Cod

rugozitate

Cod
general

Simbol pentru reprezentare in
diagrame

Frezare cilindrici

5

fcS

fc6

fc7

Frezare frontala

Nl ] DD

ffs

tfé6

tf7

O 0<1e

Rabotare plana

rab4

Nl ] N

rab5s

rab6

Tt

rab7

[J—

[

Rectificare frontala

rt6

1|

O

]
.4

Rectificare plana

Noll ool BN e N lie o} BN o | BN E le )Y

Netezire plana

S

npl0

B

[a—
—

npll

[NS)

npl2

13

npl3

Fa—y
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ANEXA 8.2.

Program pentru preprocesarea imaginilor — “preprocl™

% Incarcare fisier imagine
[filename.pathname] = uigetfile("*.*''Selectati fisierul imagine'.300.100);
if filename ~=0
%Citire imagine in matrice
imagine = imread(strcat(pathname.filename)):
% Transformare din RGB in UINTS8
I = rgb2gray(imagine):
[nr_linii. nr_coloane] = size(l):
nr_se = 25;
nr_rot = 1;
filtru_gausl:
I1 = ordfilt2(Ib.5.ones(3.3)):
levell = gravthresh(l1):;
12=11:
% Transformare in bw
BW1 =im2bw(I2.levell):
% Eliminare gauri
BWla = imfill(BW1.'holes'):
gqwl = BWla;
qw2 = BWla;
qw 1(floor(nr_linii/2),;) = 1:
qw2(:.floor(nr_coloane/2)) = 1;
gwla = imcomplement(imfill(imcomplement(qw 1 ).'holes")):
gw2a = imcomplement(imfill(imcomplement(qw2).'holes')):
BW2 =qgwla & gqw2a:
% Delimitare margini
BW2(1:nr_se,l:nr_coloane) = 0:
BW2(nr_linii-nr_se:nr_linii.1:nr_coloane) = 0:
BW2(1:nr_linii,1:nr_se) = 0;
BW2(1:nr_linii.nr_coloane-nr_se:nr_coloane) = 0;
% Eliminarea neregularitatilor de contur ale imaginii
se = strel('disk’.nr_se);
BW3 = imclose(BW2.se); bw = BW3;
% Stabilre dreptunghi de incadrare maxim posibil
j1=0;
for k = 1:nr_coloane - 1
a det=0;b _det=0;c_det=0;d _det=0;
for 1= 1:nr linii - 1
if (bw(l+1.k) - bw(l.k)) > 0)

a_k=k+l1;
a l=H1;
a_det=1;
end
i ((bw(1+1.k) - bw(l,k)) <0)
b k=k+1;
b l=1
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b det = 1:
end
end
if (a_det & b_det)
for m = k+1:nr_coloane - 1
if (bw(a_l.m+1) - bw(a_L.m) <0)
c k=m:
cl=al
c_det=1:
end
if (bw(b_Lm+1) - bw(b_L.m) <0)
d k=m:
dl=b I
d det=1;
end
end
end
if (a_det & b_det & c_det & d_det)
if abs(c_k -a _k)>abs(d k-b k)
lungime = abs(d_k - b_k):

e k=d k:
e l=d [
end

if abs(c_k -a k) <=abs(d k-b k)
lungime = abs(c_k - a_k):

e k=c k;
e l=c L
end

latime =abs(b_I|-a I);
arie = latime*lungime;

jl1=31+1;
rezultat(j1,:) = [a_k a_l lungime latime arie]:
end

end
[max_arie max_linie] = max(rezultat(:.5)):
a_k max = rezultat(max_linie,1);
a_| max = rezultat(max_linie.2);
lungime_max = rezultat(max_linie,3);
latime_max = rezultat(max_linie,4);

rezultat(:,:) = 0;

% Delimitare imagine dreptunghiulara

I3 =12(a_l_max+5:a_| _max + latime_max-5.a_k_max+5:a_k max + lungime max-5):
% Eliminarea componentei de iluminare. si mentinerea componentei de reflexie
filtru_gaus;

% Afisare Imagine

figure; imshow(I3c¢);

filename

% Clonare imagine

[nr_linii, nr_coloane] = size(13c):

clona = 256;
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[1cl = (13¢(1:clona.l:clona)):
[2¢l = (I3¢c(nr_linii + 1 - clona:nr_linii.1:clona)):
13cl = (I13c(1:clona.nr_coloane + 1 - clona:nr_coloane));

I4cl = (13¢c(nr_linii + | - clona:nr_linii.nr_coloane + 1 - clona:nr_coloane)):

% Salvare clone
filenamel = strcat(pathname.filename(1:length(filename)-4)." 1'):
filename?2 = strcat(pathname.filename(1:length(filename)-4).'_2"):
filename3 = strcat(pathname.filename(1:length(filename)-4)." 3');
filename4 = strcat(pathname,filename(1:length(filename)-4)." 4');
save(filenamel.'Tlcl):
imwrite(I1cl.strcat(filenamel..bmp').'bmp’):
save(filename2.'2cl');
imwrite(I2cl.strcat(filename2.".bmp’).'"bmp'):
save(filename3.'[3cl'):
imwrite(I3cl.strcat(filename3." .bmp"),'bmp');
save(filename4.'l4cl');
imwrite(I4cl.strcat(filename4.".bmp’).'bmp'):

end

Subprogram “filtru_gaus™

% Generare filtru Gausian cu dimensiunea a 1/3 din imaginea originala
dom_PSF =31
sigma_PSF = 49;
dom_1 = floor(dom_PSF/2):
dom_2 =dom_I1+l;:
PSF = fspecial('gaussian’.dom_PSF.sigma_PSF):
% Filtrarea imaginii pentru generarea componentei de iluminare
CI1 = conv2(PSF.13);
% Corectarea marginilor componentei de iluminare

CI2 =Cll(dom_1l:end-dom_2.dom_1:end-dom_2): [nlfc ncfc] = size(CI2):

FC1 = conv2(PSF,ones(nlfc. ncfc))
FC2 = FCl(dom_1:end-dom_2.,dom_1:end-dom_2);
CI3 = (double(CI2)./FC2)/256;
% Schimbarea domeniului imaginii initiale
13a = double(13);
% Extragerea componentei de iluminare din imaginea initiala
[3b = [3a./CI3:
I3¢ = 13b/max(max(I3b));

Subprogram “filtru_gausl1”

% Generare filtru Gausian

dom_ PSF =51;

sigma_PSF = 49;

dom_1 = floor(dom_PSF/2);

dom 2 dom_1+1;

PSF = fspecnal( gaussian'.dom_ PSF sigma_PSF);
% Filtrarea imaginii
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CI1 = conv2(PSF.D):
% figure: mesh(CI1)
% Corectarea marginilor
CI2 =Cll(dom_l:end-dom_2.dom_1:end-dom_2): [nlfc ncfc] = size(C12);
FC1 = conv2(PSF.ones(nlfc.ncfc)):
FC2 =FCl(dom_l:end-dom_2.dom_1I:end-dom_2):
CI3 = (double(C12)./FC2)/256:
% figure: mesh(Cl13)
% Obtinerea pragului si a mastii
level = graythresh(ClI3):
BWO0 =im2bw(Cl3.level);
% Schimbarea domeniului imaginii initiale
Ia = double(1)/256:
Ib =1a.*BWO0:

Program pentru preprocesarea si rotirea imaginilor — “preproc2”

% Incarcare fisier imagine
[filename,pathname] = uigetfile("*.*'.'Selectati fisierul imagine’,300.100):
if filename ~=0
% Citire imagine in matrice
imagine = imread(strcat(pathname.filename));
% Transformare din RGB in UINTS
I = rgb2gray(imagine):
[nr_linii, nr_coloane] = size(1):
nr_se = 23:
nr_rot = 10:
filtru_gausl;
[1 = ordfilt2(Ib,5.0nes(3,3)):
levell = graythresh(I1):
j2=1:
forj = l:nr_rot:180
% Rotire imagine
12 = imrotate(I1,).'bilinear’,'crop');
% Transformare in bw
BWI = im2bw(I2,levell);
% Eliminare gauri
BWIla = imfill(BW1.'holes');
qwl = BWla;
qw2 =BWla;
qwl(floor(nr_linii/2),:) = 1;
qw2(:,floor(nr_coloane/2)) = 1;
qwla = imcomplement(imfill(imcomplement(qw1),'holes')):
gw2a = imcomplement(imfill(imcomplement(qw2).'holes’)):
BW2 =gwla & qw2a:
% Delimitare margini
BW2(1:nr_se,l:nr_coloane) = 0:
BW2(nr_linii-nr_se:nr_linii, 1:nr_coloane) = 0;
BW2(1:nr_linii,1:nr_se) = 0;
BW2(1:nr_linii,nr_coloane-nr_se:nr_coloane) = 0;
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% Eliminarea neregularitatilor de contur ale imaginii
se = strel('disk'.nr_se):
BW3 = imclose(BW2.se). bw = BW3:
% Stabilre dreptunghi de incadrare maxim posibil
11 =0:
for k = l:nr_coloane - |
a_det=0:b _det =0:c_det=0;d_det=0;
for 1= l:nr_linii - 1

ifa det==20
if (bw(l+1.k) - bw(l.k)) > 0)
a_ k=k+lI:
a l=1I+1;
a_det=1;
end
end
if b_det==
if (bw(I+1.K) - bw(Lk)) <0)
b k=k+I:
b l=1L
b_det=1;
end
end
end

if (a_det & b_det)
for m = k+1:nr_coloane - 1
ifc_det==
if (bw(a_l.m+1) - bw(a_l.m) <0)
c k=m;
cl=al;
c det=1;
end
end
ifd det==
if (bw(b_lL.m+1) - bw(b_l.m) < 0)
d k=m;:
dl=bl
d det=1;
end
end
end
end
if (a_det & b_det & c_det & d_det)
disp('OK")
if abs(c_k -a_k)>abs(d_k -b_k)
lungime = abs(d_k - b_k);

e k=d k;
e l=dI;
end

if abs(c_k -a_k) <=abs(d k- b_k)
lungime = abs(c_k - a_k);
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end

latime =abs(b_I-a_I):

arie = latime*lungime:

=1+l

rezultat(j1.:) = [a_k a_l lungime latime arie]:

end

end
[max_arie max_linie] = max(rezultat(:.5)):
a_k_max = rezultat(max_linie.1);
a_| max = rezultat(max_linie.2);
lungime_max = rezultat(max_linie.3):
latime_max =rezultat(max_linie.4):
rezultat(:.:) = 0:
% Delimitare imagine dreptunghiulara

I3 =12(a_l max:a_| max + latime_max.a_k_max:a_k_max + lungime_max):
% Eliminarea componentei de iluminare. si mentinerea componentei de reflexie

filtru_gaus;

% Salvarea imaginilor rotite intr-o structura
bd(j2).imagine = 13c:

% Normalizare Imagine

[3¢ = 3¢ - mean(mean(l3c)):

% Stabilirea orientarii urmelor prelucrarii pe baza fft

proiectie = mean(I3c.1):

proiectie = proiectie(25:end-23) - mean(proiectie(25:end-23)):
bd(j2).proiectie = proiectie;

s_inter = 20*log10(abs(fft(proiectie.256)).”2):

s_interl =s_inter:

bd(j2).s_inter = s_inter;
[s_max0(2) f max0(j2)] = max(s_interl(5:floor(length(s_inter1)/2})):
j2=j2+1
end
% Stabilirea unghiului de rotire al imaginii pentru
% pozitionarea urmelor prelucrarii pe directie verticala
[s_max_max j max] = max(s_max0);
[3d = bd(j_max).imagine:
figure; imshow(13d);
filename
% Clonare imagine
[nr_linii. nr_coloane] = size(I13d);
clona = 256;
I1cl = (I13d(1:clona,1:ciona));
[2cl = (13d(nr_linii + 1 - clona:nr_linii,1:clona));
I3cl = (I3d(1:clona.,nr_coloane + 1 - clona:nr_coloane)):

l4cl = (I3d(nr_linii + 1 - clona:nr_linii,nr_coloane + 1 - clona:nr_coloane));

% Salvare clone
filenamel = strcat(pathname, filename(1:length(filename)-4),' 1'):
filename2 = strcat(pathname,filename(1:length(filename)-4),' 2');
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filename3 = strcat(pathname.filename(1:length(filename)-4).'_3'):
filename4 = strcat(pathname.filename(1:length(filename)-4),'_4'):
imwrite(I1cl.strcat(filenamel.'.bmp').'bmp'):
imwrite(I12cl.strcat(filename2.".bmp').'bmp');
imwrite(13cl.strcat(filename3.".bmp').'"bmp");
imwrite(I4cl.strcat(filenamed4, .bmp").'bmp'):

end
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ANEXA 8.3.

a.Determinarea orientarii prin valoarea maxima a DSP (densitatea spectrala

de putere [SMITH)]) calculatd din media pe o directie a valorilor de intensitate,
pentru etalonul fc5x10.

om
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Fig.A.8.3.1. Imaginea initiala (a), media pe linii (b) s1 DSP a mediei (c), unghi de rotatie = 0°.
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Fig.A.8.3.2.Imaginea iniiala (a), media pe linii (b) si DSP a mediei (c),
unghi de rotatie = 10°. '
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Fig.A. 8.3.4. Imaginea initiala (a), media pe linii (b) si DSP a mediei (¢),
unghi de rotatie = 30°.
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b. Imaginile etaloanelor de rugozitate in urma preprocesirii cu programul

dat in ANEXA 8.2., ,,preproc2”.

10.

o d

a, marire x

1. Frezare cilindric
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arire x10.

2. Frezare frontala, m
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b. C.

Fig.A.8.3.6. a. etalon cod : ff5x10; b. etalon cod : ff6x10; c. etalon cod : ff7x10.

a.

3. Rabotare pland, marire x10.

d. etalon

b

Fig.A.8.3.7. a. etalon cod : rab4x10; b. etalon cod : rab5x10; c. etalon cod : rab6x 10;

cod : rab7x10.
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4. Rectificare frontala, marire x10.

1 3 *
St i ]
SR S S | !
S T z '
. 5 & § L
¢ s 8 v
R s 4 *
% 2 ‘ \d »
N v & b 2
P 1 ‘ ¥ o A
Y * R 3 >
. - d $ v
- § ” b N
a b. c

Fig.A.8.3.8. a. etalon cod : rf6x10: b. etalon cod : rf7x10: c. etalon cod : rf8x10.

5. Rectificare plana. marire x10.

a. b. C. d.
Fig.A.8.3.9. a. etalon cod : rp6x10; b. etalon cod : rp7x10: c. etalon cod : rp8x10: d. etalon cod
:rp9x10.

6. Netezire pland, marire x10.
d.

a. b. C.

Fig.A.8.3.10. a. etalon cod : np10x10: b. etalon cod : np11x10; c. etalon cod : np12x10; d. etalon
cod : npl3x10.
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7. Frezare cilindrica, marire x25.

a. b. S o C.
Fig.A.8.3.11. a. etalon cod : fc5x25; b. etalon cod : fc6x25; c. etalon cod : fc7x25.

8. Frezare frontald, marire x25.

) ,.,(:ur,q;,;n,}::,,. M

P
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B i)

¢ A —————r—? =
ey AR i

ey
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P e e o cmntatd

e

En: -i !" i
g

C.
Fig.A.8.3.12. a. etalon cod : ff5x25; b. etalon cod : ff6x25; c. etalon cod : ff7x25.

9. Rabotare pland, mérire x25.

a. b. C. d.

Fig.A.8.3.13. a. etalon cod : rab4x25; b. etalon cod : rab5x25; c. etalon cod : rab6x25; d. etalon
cod : rab7x25.
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10. Rectificare frontald, marire x25.

1
N e
S N
e, "‘“'v-"é

s -
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A s

Al +-

B T &
a. b. C.

Fig.A.8.3.14. a. etalon cod : rf6x25; b. etalon cod : rf7x25; c. etalon cod : rf8x25.

11. Rectificare pland, mérire x25.

o

P

. 7
Wty

a. b. C. d.

Fig.A.8.3.15. a. etalon cod : rp6x25; b. etalon cod : rp7x25; c. etalon cod : rp8x25; d. etalon cod
: 1p9x25.

12. Netezire plana, marire x25.

d.

Fig.A.8.3.16. a. etalon cod : np10x25; b. etalon cod : np11x25; c. etalon cod : np12x25; d. etalon
) cod : np13x25.
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ANEXA 8.4.

Program de calcul a dimensiunii fractale prin metoda numadrarii casetelor.

% Program principal : dim_fract KS

clear all

nnn=3: rrr=4:

global I pp

I = imread('fractS_4 3.bmp'): dim_fractal: ppp(1) = pp:

I = imread('fract5_4_4.bmp'): dim_fractal: ppp(2) = pp;

| = imread('fractd_4 5.bmp'): dim_fractal: ppp(3) = pp:

I = imread('fract5_4 6.bmp’): dim_fractal: ppp(4) = pp:
figure: plot(ppp.'’k"): hold on: plot(ppp.'k*"): title("Curba lui Koch'):
xlabel('Gradul de detaliere al figurii'); ylabel('Dimensiunea fractala calculata'):
nnn=4; rrr=3;

I = imread('sierpinsky2f.bmp"); dim_fractal; ppp(1) = pp:

I = imread('sierpinsky2e.bmp'): dim_fractal: ppp(2) = pp:

I = imread('sierpinsky2d.bmp'); dim_fractal: ppp(3) = pp:

I = imread('sierpinsky2c.bmp'); dim_fractal; ppp(4) = pp:

I = imread('sierpinsky2b.bmp'): dim_fractal: ppp(5) = pp:

| = imread('sierpinsky2a.bmp’); dim_{fractal: ppp(6) = pp:
figure: plot(ppp,'k'): hold on: plot(ppp.’k*'): title('Triunghiul lui Sierpinsky"):
xlabel('Gradul de detaliere al figurii'): ylabel('Dimensiunea fractala calculata’;
% Metoda de numarare a casetelor : dim_fractal

% clear all

% Initializare variabile

% indice linie

i=1;

% indice coloana

J=L

% dimensiune initiala caseta

dim_cas_min = 2;

% dimensiune caseta

dim_cas = dim_cas_min;

% dimensiune finala caseta

dim_cas_max = 24;

% pasul cu care se incrementeaza dimensiunea casetei
pas_dim cas = I;

% numar de iteratii

nr_it = (dim_cas_max - dim_cas_min)/pas_dim_cas;

% iteratia

iteratia = 1;

% contorizare pixeli diferiti de fundal

cont_pix_on = zeros(1.nr_it);

% dimensiunea fractala

dim_fract = zeros(1,nr_it):

% se pastreaza valorile dim_cas pe masura rularii programului
dim_casl = zeros(1.nr_it);

% Citire imagine

% fundalul se considera negru = 0; iar obiectele albe = I;

63

BUPT



BW = im2bw(1.0.5):

BW1 = abs(1-double(BW)):

[i_max. j)_max] = size(BW1):

% h_fig = figure:

% hold on

% imshow(BW1):

% set(h_fig.'DoubleBuffer'.'on'.'Render’.'painters'):

% h_caseta = rectangle('Position’.[j.i.dim_cas,dim_cas].'EdgeColor’,

0].'EraseMode’.'none"):
% Bucla de calcul

for dim_cas = dim_cas_min: pas_dim_cas: dim_cas_max

cont_pix_on(iteratia) = 0;
for i = 1:dim_cas+1:i_max - dim_cas
for j = l:dim_cas+1:j_max - dim_cas
bw_cas = BWI(i:i + dim_cas.j;j + dim_cas):
if sum(sum(bw_cas)) > 1

cont_pix_on(iteratia) = cont_pix_on(iteratia) + 1;

% set(h_caseta. 'Position’. {j.i.dim_cas.dim_cas]):
% drawnow:
% pause(0.01);
end
end
end

dim_casl(iteratia) = dim_cas:
iteratia = iteratia + 1:
end
% Afisare rezultate
cont_pix_on2 = log(cont_pix_on):
dim_cas2 =log(l./dim_casl):
p = polyfit(dim_cas2.cont_pix_on2.1);
f = polyval(p.dim_cas2):
pp = p(1);
pp_t = log(nnn)/log(rrr);
disp(strcat('Dim.fract. teoretica :.num2str(pp_t))):
eroare = pp - pp_t;
disp(strcat('Eroarea :.num2str(eroare)));
figure; plot(dim_cas2.cont_pix_on2.'k*')
hold on
plot(dim_cas2.f,'k');
title(strcat('Diagrama Richardson. Dimensiune fractala
xlabel('1/r [1/pixel]’);
ylabel('N");
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ANEXA 8.5.

Fractali utilizati pentru testarea programului “dim_fract™.
1. Curba lui Koch.

Fig.A.8.5.1.

Fig.A.8.5.2.
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Curba lui Koch faza 1 (a): Diagrama Richardson corespunzétoare (b).
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Diagrama Richardson, Dimensiune fractala 1 0067
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Curba lui Koch faza 2 (a); Diagrama Richardson corespunzatoare (b).
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Diagrama Richardson Dimenswne fractaia ' 1766
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Fig.A.8.5.3. Curba lui Koch faza 3 (a); Diagrama Richardson corespunzatoare (b).

Diagrama Richardson, Dimensiune fractala 1216
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Fig.A.8.5.4. Curba lui Koch faza 4 (a); Diagrama Richardson corespunzatoare (b).
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2. Triunghiul Tut Sierpinsky.,

a. h.
Fig. A.8.5.5. Triunghiul Tut Sterpinsky tuza T oy Dicerama Richardson corespunzatoare thy,

a.

a. T3 i
Fig.A.8.5.7. Triunghiul fui Sicrpinsky faza s ta) rigrama Kicnanison corespunzatoare (o),
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a.
Fig.A.8.5.8.
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Fig.A.8.5.9. Triunghiul lui Sierpinsky faza 3 ta): Diagrama Richardson corespunzatoare thy.
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Fig.A.8.5.10. Triunghiul lui Sierpinshy
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ANEXA 8.6.

Program de calcul : metoda fractald . numararea casetelor 2D

addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafata\Programe final\lmagini x|0rotc!');

global 11 _appl

nnnn = [:

I = double(imread('fc5_x10.bmp")): nc1D1:
plot(p1(1).p2(1).'k™): hold on;

I = double(imread('fc6_x10.bmp')): nc1D1:
plot(p1(1),p2(1),'kv"):

I = double(imread('fc7_x10.bmp")): nc1D1;
plot(p1(1),p2(1).'ks"):

| = double(imread('ff5_x10.bmp")): nciD1;
plot(p1(1),p2(1).'b™):

| = double(imread('ff6_x10.bmp')): nc1DI:
plot(p1(1),p2(1).'bv"):

| = double(imread('ff7 _x10.bmp")): nc1DI:
plot(pI(1).p2(1).'bs"):

I = double(imread('rab4 x10.bmp")): nc1DI;
plot(p1(1),p2(1).'cd");

I = double(imread('rab3_x10.bmp")); nc1D1:
plot(p1(1).p2(1),'c™);

| = double(imread('rab6_x10.bmp')): nc1DI:
plot(pl(1),p2(1).'cv'):

I = double(imread('rab7_x10.bmp")): nc 1DI:
plot(pl(1),p2(1).'cs"):

I = double(imread('rf6_x10.bmp’)): nc 1DI:
plot(p1(1),p2(1).'mv"):

I = double(imread('rf7_x10.bmp')): nc 1D1:
plot(p1(1),p2(1).'ms’):

I = double(imread('rf8_x10.bmp')): nc 1D1:
plot(p1(1).p2(1).'mo’):

I = double(imread('rp6_x10.bmp')): nc 1DI:
plot(p1(1),p2(1)."rv");

1 = double(imread('rp7_x10.bmp")): nc 1D1:
plot(p1(1),p2(1),'rs");

I = double(imread('rp8_x10.bmp")); nc 1D1:
plot(p1(1),p2(1),'r0");

I = double(imread('rp9_x10.bmp')): nc ID1;
plot(p1(1),p2(1),T);

I = double(imread('np10_x10.bmp')); nc 1DI;
plot(p1(1),p2(1),'g+);

I = double(imread('np11_x10.bmp")): nc 1D1;
plot(p1(1),p2(1),'gx);

I = double(imread('np12_x10.bmp")): nc 1D1:
plot(p1(1).p2(1).'g.):

I = double(imread('np13_x10.bmp")); nc 1D1;
plot(p1(1),p2(1),'g<);
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Subprogram ncl1D1

|_a = ones(236.256):
clear pl0 p20
k=1:
pas = 2:
for n = pas:pas:236
lim! =n-pas+1:
lim2 =n:
11 = floor(mean(I(lim1:lim2.:).1)):
form = 2:256
it [I(m) >=11(m-1)
| a(m.Il(m-1):I1(m))=0;
else
[ a(m.Il(m):Il{(m-1))=0:
end
end
nclD2:
pl0(k.:) = p(1.1):
p20(k.:) = p(1.2):

k=k+1;
I_a=ones(256.256).
end

p! = mean(pl0.1)
p2 = mean(p20.1)
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Subprogram nc1D?2

% Metoda de numarare a casetelor
%o Initializare variabile
%o indice linie
1=1:
% indice coloana
j=1
%o dimensiune initiala caseta
dim_cas_min = I:
% dimensiune caseta
dim_cas = dim_cas_min:
% dimensiune finala caseta
dim_cas_max = 24:
% pasul cu care se incrementeaza dimensiunea casetei
pas_dim_cas =
% numar de iteratii
nr_it = (dim_cas_max - dim_cas_min)/pas_dim_cas:
% iteratia
iteratia = 1:
% contorizare pixeli diferiti de fundal
cont_pix_on = zeros( l.nr_it):
% dimensiunea fractala
dim_fract = zeros(l.nr_it):
% se pastreaza valorile dim_cas pe masura rularii programului
dim_casl = zeros(l.nr_it):
% Citire imagine
% fundalul se considera negru = 0: iar obiectele albe = 1:
% | = imread('fract3_4 6.bmp’):
BW =im2bw(l _a.0.5):
%imshow(BW):
BW1 = abs(1-double(BWY)):
[i_max. ) max] =size(BWI):
% h_fig = figure:
% hold on
% imshow(imcomplement(BW1)):
% set(h_fig.'DoubleBuffer’,'on’.'Render’.'painters’):
% h_caseta = rectangle('Position’.[j.i.dim_cas.dim_cas}.'"EdgeColor'. [1 0
0].'EraseMode'.'none"):
% Bucla de calcul
for dim_cas = dim_cas_min: pas_dim_cas: dim_cas_max
cont_pix_on(iteratia) = 0:
fori= l:dim_cas+Il:i_max - dim_cas
for j = 1:dim_cas+1:j_max - dim_cas
bw_cas = BWI(i:i + dim_cas.j:j + dim_cas):
if sum(sum(bw_cas)) > |
cont_pix_on(iteratia) = cont_pix_on(iteratia) + I:

% set(h_caseta. 'Position’, [j.i.dim_cas.dim_cas]):
% drawnow;
% pause(0.1):
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end
end
end
dim_casl(iteratia) = dim_cas:
iteratia = iteratia + 1:
end

%o Afisare rezultate

cont_pix_on2 = logl0(cont_pix_on):
dim_cas2 =logl0(l./dim_casl):
% figure:

% plot(dim_cas2.cont_pix_on2.'k*"):
% hold on

p = polvfit(dim_cas2.cont_pix_on2.1):

f = polyval(p.dim_cas2):

% eroare =t - cont_pix_on2:
% plot(dim_cas2.f.'k"):

% title('Diagrama Richardson')
% xlabel('1/r [1/pixeli])

% vlabel('N'):

% ftigure: plot(eroare.'’k*'):
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ANEXA 8.7.

Diagrame Richardson pentru imaginea fc5x10 (linia i = 64). in functie de
diferite domenii de variatie a dimensiunii casetei.
Diagrama Richardson, dispersia erorii =0 053106, domemiu dim cas =1 24
= 2 5 T T Y T T T
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Fig.A.8.7.1. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..24 pixeli

dispersia erorii = 0.053106.
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Fig.A.8.7.2. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..26 pixeli,

dispersia erorii = 0.053919
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Diagrama Richardson, dispersia erorit =0 056027,
25

domeniu dm. cas =1 28
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b
L
e
1 1 1
-15 -1

05 0

log(1/r) [log(1/pixel)]

Fig.A.8.7.3. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..28 pixeli
dispersia erorii =.0.056027

Diagrama Richardson, dispersia eroni =0.055951, domeniu dim cas =1 30
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Fig.A.8.7.4. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..30 pixeli,
dispersia erorii =.0,055951
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Diagrama Richardson, dispersia eroni =0 06412, domeniu dim cas. =1 .32
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Fig.A.8.7.5. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..32 pixeli.

dispersia erorii =.0,06412

Diagrama Richardson, dispersia erorii =0.068378, domeniu dim cas. = 1..34
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Fig.A.8.7.6. Diagrama Richardson : domeniu de variatie a dim. casetei = 1..34 pixeli.
dispersia erorii =.0,068378.
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Fig.A.8.7.7. Diagrama P; , pentru etaloanele cu marire de x10. spatiere n = 2.
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Fig.A.8.7.8. Diagrama Py . pentru etaloanele cu marire de x 10, spatiere n = 4.
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Diagrama P; spatiere n=8
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Fig.A.8.7.9. Diagrama Py, pentru etaloanele cu marire de x 10. spatiere n = 8.

Diagrama F; spatiere n=16
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Fig.A.8.7.10. Diagrama Py, pentru etaloanele cu marire de x 10, spatiere n = 16.
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ANEXA 8.8.

Reprezentari ale masivului M, obtinute pentru etalonul fc3x10
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Fig.A.8.8.1. Diferite sectiuni prin masiv pentru 1 fixat.

4 WA

WMMV%# =100
K4

-
|

k4

—»

N\IW’\M =200
r N A

Fig.A.8.8.2. Diferite sectiuni prin masiv pentru j fixat.
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Fig.A.8.8.4. Diagrama Richardson calculata cu programul MNC3D pentru etalonul fc35x10.
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ANEXA 8.9.
Program MNC3D

addpath('C:\Labcel\Teza fina\Cap 7 Analiza suprafata‘Programe final\Imagini x10rotd"'):
% addpath('C:\Labcel\Teza finalCap 7 Analiza suprafata‘Programe final:\lmagini x23rotd™'):
global I {_a p pl

[ = double(imread('fc5_x10.bmp"): \T\C3Dl
plot(plt(1).p2(1)/pl(l). 'k™): hold on;

I = double(imread('fc6_x10.bmp")): M\CJDI
plot(pt(D).p2(1)/pl(1). 'l\v) hold on;

[ = double(imread('fc7 x10.bmp")): MNC3D1:
plot(pl(1).p2(1)/pt(1).'’ks"):

[ = double(imread('ft5_x10.bmp")): MNC3DI:
plot(p1(1),p2(1)/pl(1).'b™):

I = double(imread('ff6_x10.bmp")): MNC3DI:
plot(p1(1).p2(1)/p1(1),'bv"):

[ = double(imread('ff7_x10.bmp')): MNC3DI:
plot(p1(1).p2(1)/p1(1),'bs"):

I = double(imread('rabd_x10.bmp")); MNC3DI:
plot(p1(1).p2(1)/pl(1)."cd");

[ = double(imread('rab5_x10.bmp")); MNC3D1:
plot(pl(1).p2(1)/pl(1).'c™):

I = double(imread('rab6_x10.bmp')); MNC3DI:
plot(p1(1).p2(1)/pl(1)."cv'):

[ = double(imread('rab7_x10.bmp')): MNC3D1:
plot(pl(1).p2(1)/pl(1).'cs'):

I = double(imread('rf6_x10.bmp")): MNC3DI:
plot(p1(1).p2(1)/pl(1).'mv’):

[ = double(imread('rf7_x10.bmp")): MNC3D1:
plot(p1(1).p2(1)/p1(1).'ms’):

I = double(imread('rf8_x10.bmp")); MNC3DI:
plot(p1(1).p2(1)/pl(1).'mo’):

| = double(imread('rp6_x10.bmp")): MNC3DI:
plot(p1(1).p2(1)/p1(1),'rv'):

I = double(imread('rp7_x10.bmp")): MNC3D]:
plot(p1(1),p2(1)/p1(1).'rs):

I = double(imread('rp8_x10.bmp’)): MNC3D1:
plot(p1(1),p2(1)/pl1(1).r0’);

I = double(imread('rp9_x10.bmp")): MNC3DI:
plot(p1(1),p2(1)/pl(1).r*):

[ = double(imread('np10_x10.bmp")); MNC3DI:
plot(p1(1),p2(1)/p1(1),'g);

I = double(imread('npl1_x10.bmp")); MNC3Dl;
plot(p1(1),p2(1)/p1(1).'ex"):

I = double(imread('np12_x10.bmp")); MNC3D1;
plot(p1(1),p2(1)/p1(1).'2.');

| = double(imread('np13_x10.bmp")); MNC3D1;
plot(p1(1),p2(1)/p1(1),'g<
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% 1 = double(imread('fc3_x23.bmp")): MNC3D1:
% plot(p1(1).p2(1)/p1(1).'k™): hold on:

% | = double(imread('fc6_x25.bmp"): MNC3D!:
%o plot(pl(1).p2(1)/pl(1).’kv"):

% 1 = double(imread('fc7_x25.bmp’)): MNC3DI:
% plot(p1(1).p2(1)/p1(1).'’ks"):

% I = double(imread('ff5_x25.bmp")): MNC3DI:
% plot(p1(1).p2(1)/pl(1).'b™). .

% 1 = double(imread('ft6_x25.bmp")): MNC3DI:
% plot(p1(1).p2(1)/pl(1).'bv"):

% I = double(imread('tf7_x23.bmp")): MNC3DI:
% plot(pl(1),p2(1)/pl(1).'bs"):

% | = double(imread('rab4 _x25.bmp')): MNC3DI:
% plot(pl(1).p2(1)/pl(1).'cd):

% [ = double(imread('rab3_x25.bmp")): MNC3DI;
% plot(pl(1).p2(1)/pl(1).'c™);

% [ = double(imread('rab6_x25.bmp')): MNC3Dl;
% plot(pl(1).p2(1)/pl(1).cv'):

% I = double(imread('rab7_x25.bmp")): MNC3DI:
% plot(pl(1).p2(1)/pl(1).'cs'):

% 1 = double(imread('rf6_x25.bmp’)): MNC3DI;
% plot(pl(1).p2(1)/pl(1).' mv'):

% I = double(imread('rf7_x25.bmp")): MNC3D1:
% plot(p1(1),p2(1)/p1(1)"ms);

% | = double(imread('rf8_x25.bmp")); MNC3DI1:
% plot(p1(1).p2(1)/pl(1).'mo’).

% I = double(imread('rp6_x25.bmp’)): MNC3D1:
% plot(pl1(1).p2(1)/pl(1).rv'):

% | = double(imread('rp7_x25.bmp")); MNC3D1:
% plot(pl(1).p2(1)pl(1).'rs"):

% | = double(imread('rp8_x25.bmp")): MNC3D1:
% plot(p1(1),p2(1)/p1(1).ro’);

% 1 = double(imread('rp9_x25.bmp")): MNC3D1:
% plot(p1(1),p2(1)/p1(1).'r*'):

% | = double(imread('np10_x25.bmp")); MNC3DlI:

% plot(pl(1).p2(1)/p1(1).'g+);

% | = double(imread('np11_x25.bmp’)): MNC3DI:

% plot(pl(1).p2(1)/pl(1).'gx);

% | = double(imread('np12_x25.bmp’)): MNC3D1.

% plot(p1(1),p2(1)/pl1(1).'g."):

% [ = double(imread('np13_x25.bmp')): MNC3D1:

% plot(p1(1).p2(1)/p1(1).'g<");
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Subprogram MNC3Dl1

|_al = zeros(236.256).
|_al = zeros(256.256.256):
forn=1:1:256
form = 2:236
it I(n.m) >= [(n.m-1)
[ al(m.I(n.m-1):I(n.m)) = 1:
else
[ al(m.I(n.m):I(n.m-1)) = |;
end
end
[ a2(;,..n) =1 al(.):
I_al = zeros(256.256):
end
MNC3D2:
%  Afisare sectiuni prin suprafata 3D
% | a3 =zeros(256.256):
% fork =128:1:256

% % indicii masivului I_a2

% % primul indice = coloana: al doilea indice = inaltime:
% % al treilea indice = linie.

% k=170:

% I a3(:.;) =1 a2(.k.o):

% imshow(imcomplement(l_a3)):

% end
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Subprogram MNC3D2

% indice linie
1= 1:
%0 indice coloana
j=1:
%0 dimensiune initiala caseta
dim_cas_min = I:
% dimensiune caseta
dim_cas = dim_cas_min:
% dimensiune finala caseta
dim_cas_max = 24:
% pasul cu care se incrementeaza dimensiunea casetei
pas_dim_cas = I;
% numar de iteratii
nr_it = (dim_cas_max - dim_cas_min)/pas_dim_cas:
% contorizare pixeli diferiti de fundal
cont_pix_on = zeros(l.nr_it);
% dimensiunea fractala
dim_fract = zeros(l.nr_it):
% se pastreaza valorile dim_cas pe masura rularii programului
dim_casl = zeros(l.nr_it):
% Indicele pentru fiecare dimensiune de caseta
iteratia = 1:
% Valoarea maxima pentru fiecare dimensiune a masivului
[i_max. j max. k_max] = size(I_a2):
% Numararea casetelor
for dim_cas =dim_cas_min: pas_dim_cas: dim_cas_max
cont_pix_on(iteratia) = 0:
for k = 1:dim_cas+1:k_max - dim_cas
fori=1:dim_cas+l:i_max - dim_cas
for j = 1:dim_cas+1:j_max - dim_cas
bw cas =1 a2(i:i +dim_cas.j;) + dim_cas,k:k + dim_cas):
if sum(sum(sum(bw_cas))) >= 1
cont_pix_on(iteratia) = cont_pix_on(iteratia) + |:
end
end
end
end
dim_cas]l(iteratia) = dim_cas:
iteratia = iteratia + 1:

end
cont_pix_on = [sum(sum(sum(I_a2))) cont_pix_on]:
dim_casl =[0dim_casl]+ 1;

% Calcul logaritm

cont_pix_on2 = logl0(cont_pix_on):
dim cas2 =logl0(l./dim_casl):

% Afisare

%  figure;

% plot(dim_cas2,cont_pix_on2,'’k*');
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hold on
Calcul regresie liniara
p = polvfit(dim_cas2.cont_pix_on2.1):
t = polyval(p.dim_cas2):
% Afisare aproximare
%  plot(dim_cas2.f.'k"):
pl =p(l):
p2 =p(2):

/

%
%

y
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ANEXA 8.10.
Diagrame Py, etaloane rp, pentru domenii de variatie a dimensiunii casetei.

Diagrama Py, marire x10, dm caseta=1..10
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Fig.A.8.10.1. Diagrama Py, etaloane rp, marire x10. dimensiunea casetei = 1..10.

Diagrama P, marire x25, dim. caseta = 1...10
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Fig.A.8.10.2. Diagrama Py, etaloane rp. marire x25, dimensiunea casetei = 1..10.

85

BUPT



Diagrama P¢. marire x10, dim. caseta = 1..'16
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Fig.A.8.10.3. Diagrama Py, etaloane rp, mirire x 10, dimensiunea casetei = 1..16.

Diagrama P, marire x295, dim. caseta = 1. 16
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Fig.A.8.10.4. Diagrama Py, etaloane rp, mirire x25, dimensiunea casetei = 1..16.
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Diagrama Pf, marire x10, dim caseta=1 24
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Fig.A.8.10.5. Diagrama Py, etaloane rp, mdrire x10. dimensiunea casetei = 1..24.

Diagrama P¢, marire x25, dim. caseta = 1. 24
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Fig.A.8.10.6. Diagrama Py, etaloane rp, mdrire x25. dimensiunea casetei = 1..24.
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Diagrama Py, marire x10, dim caseta = 18 .32
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Fig.A.8.10.7. Diagrama Py, etaloane rp, marire x 10, dimensiunea casetei = 16..32.

Diagrama Py, marire x25, dim. caseta = 16..32
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Fig.A.8.10.8. Diagrama Pr, etaloane rp, mirire x25, dimensiunea casetei = 16..32.
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ANEXA 8.11.
Program : MDSPF2Da

% addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafata:Programe final\_3grad"):

% addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafata.Programe final'3grad"'):
addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafata\Programe final\lmagini x10rota"):
% addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafata\Programe final*Imagini x25rota"):
global ptma p2ma plf p2f sigmaa

k = 80:
nr_vall =1;
nr_val2 =k;

v0 = double(imread('fc5_x10.bmp")).

MDSPF2Db:

plot(plf.p2f.'’k™): hold on
rectangle('Position'. [plma p2ma sigmaa sigmaa).'"Curvature'. [1 1]): axis equal
clear plf p2f

y0 = double(imread('fc6_x10.bmp")):

MDSPF2Db:

plot(plf.p2t.'’kv');
rectangle('Position'. [pIlma p2ma sigmaa sigmaa].'Curvature'. {1 1]): axis equal
clear plf p2f

y0 = double(imread('fc7_x10.bmp")):

MDSPF2Db:

plot(plf.p2f.'ks):
rectangle('Position’. [plma p2ma sigmaa sigmaa].'Curvature’. {1 1]): axis equal
clear plf p2f
v0 = double(imread('ff5_x10.bmp’)).

MDSPF2Db;

plot(p1f,p2£,'b"'): hold on:
rectangle('Position’, [pIma p2ma sigmaa sigmaa].'Curvature'. [1 1]): axis equal
clear plf p2f

y0 = double(imread('ff6_x10.bmp’)):

MDSPF2Db;

plot(plf,p2f,'bv');
rectangle('Position’, [pI ma p2ma sigmaa sigmaa}.'Curvature’. [1 1] axis equal
clear plf p2f

y0 = double(imread('ff7_x10.bmp’)):

MDSPF2Db;

plot(p1f,p2f,'bs');
rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature', {1 1]): axis equal
clear p1f p2f

y0 = double(imread(‘rab4_x10.bmp’)):

MDSPF2Db;

plot(p1f,p2f,'cd’): hold on _ '
rectangle('Position’, [pIma p2ma sigmaa sigmaa].'Curvature', {1 1]): axis equal

clear plf p2f
y0 = double(imread('rab3_x10.bmp’)):

MDSPF2Db;
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plot(p1f.p2t.'c™):

rectangle('Position’. [plma p2ma sigmaa sigmaa).'Curvature', [ | 1]): axis equal

clear plf p2f

y0 = double(imread('rab6_x10.bmp')):

MDSPF2Db:

plot(plf.p2f.cv'):
rectangle('Position’, [plma p2ma sigmaa sigmaa).'Curvature'. [|
clear plfp2f

¥0 = double(imread('rab7_x10.bmp"));

MDSPF2Db:;

plot(plf.p2f.'cs'); hold on;
rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature', [!
clear plf p2f

yO = double(imread('rf6_x10.bmp")):

MDSPF2Db:

plot(plf.p2t.'mv'): hold on:
rectangle('Position’. [pIma p2ma sigmaa sigmaa).'Curvature'. [|
clear plf p2f:

¥0 = double(imread('rf7_x10.bmp")):

MDSPF2Db:

plot(plf.p2f.'ms'):
rectangle('Position’. [plma p2ma sigmaa sigmaa).'Curvature’, {1
clear plf p2f

y0 = double(imread('rf8_x10.bmp")):

MDSPF2Db:

plot(p1f,p2f.' mo’):
rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature'. [|
clear plf p2f

y0 = double(imread('rp6_x10.bmp")):

MDSPF2Db;

plot(plf,p2f.'rv');
rectangle('Position’. [pIma p2ma sigmaa sigmaa].'Curvature’. [1
clear pIf p2f

v0 = double(imread('rp7_x10.bmp")):

MDSPF2Db;

plot(plf,p2f.'rs'):
rectangle('Position’. [plma p2ma sigmaa sigmaa).'Curvature'. [|
clear plf p2f

y0 = double(imread('rp8_x10.bmp’)):

MDSPF2Db;

plot(p1f,p2f,'ro');
rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature'. [|
clear plf p2f

y0 = double(imread('rp9_x10.bmp"));

MDSPF2Db;

plot(plf,p2f.'r*"); '
rectangle('Position’, [plma p2ma sigmaa sigmaa}.'Curvature', [
clear plf p2f

y0 = double(imread('np10_x10.bmp"));

MDSPF2Db;

90

):

:

In:

1)):

1)):

).

axis equal

axis equal

:axis equal:

axis equal

axis equal

axis equal

. axis equal

: axis equal

axis equal

BUPT



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

plot(plf.p2f.'g+).

rectangle('Position’. [plma p2ma sigmaa sigmaa).’Curvature’, [1 1]):

clear plf p2f
V0 = double(imread('npl1_x10.bmp"):
MDSPF2Db:
plot(plf.p2f.gx):

rectangle('Position'. [plma p2ma sigmaa sigmaa).'Curvature'. {1 1]):

clear plf p2f
v0 = double(imread('npl2_x10.bmp")):
MDSPF2Db:
plot(plf.p2f.'g

l);
rectangle('Position’, [plma p2ma sigmaa sigmaa]."Curvature’, 1 1}):

clear plf p2f
v0 = double(imread('npl3_x10.bmp")):
MDSPF2Db:
plot(plf.p2f.'g<'):

rectangle('Position’, [pIma p2ma sigmaa sigmaa].'Curvature’, [1 1]):

clear plf p2f

figure:

k = 64:

nr_vall = 1:

nr_val2 = k:
y0 = double(imread('fc5_x235.bmp’)).
MDSPF2Db: % obliol2b
plot(p1f.p2f.’k™"): hold on

axis equal

axis equal

axis equal

axis equal

rectangle('Position’, [pIma p2ma sigmaa sigmaa].'Curvature’. [} 1]): axis equal

clear p1f p2f
y0 = double(imread('tc6_x25.bmp’)):
MDSPF2Db:
plot(p1f.p2f.'kv"):

rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature’, [1 1]): axis equal

clear plfp2f
y0 = double(imread('fc7_x25.bmp’)):
MDSPF2Db:
plot(p1f.p2f,’ks");

rectangle('Position’, [plma p2ma sigmaa sigmaa]."Curvature’, {1 1]): axis equal

clear plf p2f

y0 = double(imread('ff5_x25.bmp")):
MDSPF2Db;
plot(p1f.p2f,'b""); hold on

rectangle('Position’, [plma p2ma sigmaa sigmaa).'Curvature', [1 1]): axis equal

clear plf p2f
y0 = double(imread('ff6_x25.bmp’)):
MDSPF2Db;
plot(p1f,p2f,'bv'):

rectangle('Position’, [plma p2ma sigmaa sigmaa].'Curvature'. [1 1]): axis equal

clear p1f p2f )
y0 = double(imread('ff7_x25.bmp’)):
MDSPF2Db;
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%
%

plot(p1f.p2f.'bs"):

rectangle('Position’. [plma p2ma sigmaa sigmaa].'Curvature'.

clear plt p2t
v0 = double(imread('rab4_x25 bmp"):
MDSPF2Db:
plot(p1f.p2t.'cd"): hold on

rectangle('Position’. [pIma p2ma sigmaa sigmaa].'"Curvature’.

clear plf p2f
v0 = double(imread('rab5_x25.bmp")):
MDSPF2Db:
plot(plt.p2t.'c™):

rectangle('Position’. {pIma p2ma sigmaa sigmaa].'"Curvature’.

clear plf p2f
y0 = double(imread('rab6_x25.bmp")):
MDSPF2Db:;
plot(plf.p2f.cv'):

rectangle('Position'. [plma p2ma sigmaa sigmaa).'Curvature’,

clear plf p2f
y0 = double(imread('rab7_x25.bmp"));
MDSPF2Db:
plot(p1f.p2f.'cs): hold on:

rectangle('Position’. [plma p2ma sigmaa sigmaa].'Curvature’,

clear plf p2f
y0 = double(imread('rf6_x25.bmp")):
MDSPF2Db:
plot(p1f,p2f.'mv"): hold on

rectangle('Position’. [p!ma p2ma sigmaa sigmaa].'Curvature’.

clear plf p2f
y0 = double(imread('rf7_x23.bmp")):
MDSPF2Db:
plot(p1f.p2f.'ms’):

rectangle('Position’. [plma p2ma sigmaa sigmaa}.'Curvature’.

clear plf p2f
y0 = double(imread('rf§_x23.bmp")):
MDSPF2Db:
plot(plf,p2f.'mo’);

[l

[l

[t

[1

(1

rectangle('Position’, [plma p2ma sigmaa sigmaa},'Curvature". {1

clear plf p2t
y0 = double(imread('rp6_x25.bmp")):
MDSPF2Db;
plot(p1f,p2f.'rv'):

rectangle('Position’. [plma p2ma sigmaa sigmaa).'Curvature’. [1

clear plf p2f
y0 = double(imread('rp7_x25.bmp"):
MDSPF2Db;
plot(p1f,p2£.'rs’):

rectangle('Position’, [plma p2ma sigmaa sigmaal.'Curvature', {1

clear plf p2f ] |
y0 = double(imread('rp8_x23.bmp")):
MDSPF2Db;

1)

1]):

:

1)

1:

1h:

axis equal

axts equal

axis equal

axis equal

axis equal

: axis equal

. axis equal

axis equal

> axis equal

: axis equal

BUPT



plot(p1f.p2t.'ro"):

rectangle('Position’. [plma p2ma sigmaa sigmaal.'Curvature’. [1 1]

clear plf p2f
¥0 = double(imread('rp9_x235.bmp"):
MDSPF2Db:
plot(plf.p2f.'r*"):

rectangle('Position’. [plma p2ma sigmaa sigmaa).'Curvature'. {1 1]):

clear plt p2f
v0 = double(imread('npl0_x25.bmp')):
MDSPF2Db: S
plot(plf.p2t.'g+"):

rectangle('Position’, [plma p2ma sigmaa sigmaa).'Curvature', [1 1]):

clear plf p2f
v0 = double(imread('npll x25.bmp")):
MDSPF2Db:
plot(plt.p2f.'gx’):

rectangle('Position’. [plma p2ma sigmaa sigmaa].'Curvature’. [1 1]):

clear plf p2f
y0 = double(imread('np12_x23.bmp")):
MDSPF2Db:
plot(plf.p2f.'g."):

rectangle('Position’. [plma p2ma sigmaa sigmaa].'Curvature’. [1 1]).

clear plf p2f
y0 = double(imread('np13_x25.bmp’):
MDSPF2Db:
plot(plf.p2t.'g<):

rectangle('Position’. [pIma p2ma sigmaa sigmaa].'Curvature’. [1 1]):
clear p1f p2t
Subprogram MDSPF2Db

f=(nr_vall:nr_val2):
% Prelucrare pe linii
y01 = y0 - repmat(mean(y0.2),1.256):
y02 =y01;
% Transformata Fourier pe orizontala
Y1 = fft(v02.256,2).
% Parametrii fractali
Pyyl = Y1.*conj(Y1) /256 + 0.00001;
Pyyl = Pyyl(:.,nr_vall:nr_val2):
flog = logl0(f):
Pyyllog = logl0(Pyy1);
for n = 1:256
p10 = polyfit(flog.Pyyllog(n.:).1):

f Pyyl(n.nr_vall -nr_val2) = polyval(p10.tlog):

pl(n,:)=pl0;
end
plm = mean(p1(:.1)):
pls = std(p1(:,1));

axis equal

axis equal

axis equal

axis equal

axis equal

axis equal
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t=(nr_vall:nr_val2):
%o Transformata Fourier pe verticala
Y2 = tfi(v02.256.1):
% Parametrii fractali
Pyy2 =Y2.*conj(Y2) /256 + 0.00001:
Pyy2 = Pyy2(nr_vall:nr_val2.:)":
flog = loglO(f):
Pyvy2log = logl0(Pyy2):
forn=1:256
p20 = polyfit(flog.Pyy2log(n.:).1):
f Pvv2(n.nr_vall:nr_val2) = polyval(p20.flog):
p2(n.:) = p20:
end
p2m = mean(p2(:.1)):
p2s = std(p2(:.1)):

sigma = min([pls p2s]):
j=1
for nk = 1:256
plc =abs(pl(nk.l)-plm):
p2c = abs(p2(nk,1) - p2m):
raza_p = sqrt(abs(plc™2 + p2c¢c”2)):
if raza_p <= sigma
plf(j) = pl(nk.1):
p2f(j) = p2(nk.1):
i=j+l
end
end
plma=plm - sigma:
p2ma = p2m - sigma:
sigmaa = 2*sigma:
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ANEXA 8.12.
Program : DIFa

%0 addpath('C:\Labcel\Teza tinal\Cap 7 Analiza suprafata:Programe final' 3grad’):

%0 addpath('C:\Labcel\Teza tinal\Cap 7 Analiza suprafata:Programe ftinal 3grad"):
addpath('C:\Labcel\Teza final\Cap 7 Analiza supratata'Programe final*Imagini x10rota'):
% addpath('C:\Labcel\Teza final\Cap 7 Analiza suprafataiPrograme final'Imagini x23rotc'):
global plma p2ma plf p2f sigmaa

figure:

k=120;

nr_vall = 1:

nr_val2 =Kk
v0 = double(imread('fc5_x10.bmp’)):
DIFb:

plot(pl.p2.'k™"): hold on

v0 = double(imread('fc6_x10.bmp')):
DIFb:

plot(pl.p2.'’kv');

y0 = double(imread('tc7_x10.bmp")):
DIFb:

plot(pl.p2.'ks'):

y0 = double(imread('ff5_x10.bmp")):
DIFb;

plot(p1.p2.'b™): hold on:

v0 = double(imread('ff6_x10.bmp’)):
DIFb;

plot(p1.p2,'dbv');

y0 = double(imread('ff7_x10.bmp")):
DIFb:

plot(pl,p2,'bs’).

y0 = double(imread('rab4_x10.bmp’)):
DIFb:

plot(pl,p2,'cd’): hold on

y0 = double(imread('rab5_x10.bmp’)):
DIFb;

plot(pl,p2,'c™):

y0 = double(imread('rab6_x10.bmp’)):
DIFb;

plot(pl.p2.'cv'):

y0 = double(imread('rab7_x10.bmp’)):
DIFb;

plot(pl,p2.'cs'): hold on:

y0 = double(imread('rf6_x10.bmp")):
DIFb;

plot(pl,p2,'mv’); hold on \
y0 = double(imread('rf7_x10.bmp’)):
DIFb;

plot(p1,p2,'ms’);
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VO = double(imread('rﬂ?_xlO.bmp’)):
DIFb:

plot(pl.p2.'mo"):

Y0 = double(imread('rp6_x10.bmp")):
DIFb:

plot(pl.p2.'rv"):

Y0 = double(imread('rp7_x10.bmp")):
DIFb:

plot(pl.p2.'rs"):;

¥0 = double(imread('rp8_x10.bmp");
DIFb:

plot(pl.p2.'ro"):

Y0 = double(imread('rp9_x10.bmp")):
DIFb:

plot(pl.p2.'r*"):

¥0 = double(imread('np10_x10.bmp')):
DIFb;

plot(pl.p2.'g+):

y0 = double(imread('npl1_x10.bmp’));
DIFb:

plot(pl.p2.'gx"):

¥0 = double(imread('npl12_x10.bmp")):
DIFb:

plot(pl.p2.'g."):

y0 = double(imread('np13_x10.bmp")):
DIFb;

plot(pl.p2.'g<'):

Subprogram DIFb
f=(nr_vall:nr_val2):

% Prelucrare pe linii

y01 = y0 - repmat(mean(v0.2).1,256):
y02 = y0I;

% Transformata Fourier pe orizontala

Y1 = fft(y02.256.2):

% Parametrii fractali

Pyyl =Y 1.*conj(Y1) /256 + 0.00001:
Pyyl = Pyvi(:..nr_vall:nr_val2);
Pyylsuml = mean(Pyyl):

y02sum = mean(y02):

Y 1sum = fft(v02sum.256);

Pyylsum2 = Y Isum.*conj(YIsum) /256 + 0.00001;
Pyylsum2 = Pyylsum2(nr_vall:nr_val2):
Pyyldif = (Pyylsuml! - Pyylsum2):

flog = loglO(f);

Pyyllogl = log10(Pyy 1dif):

pl = polyfit(flog.Pyyllogl.1).

pl =pl(1);

f Pyyl(nr_vall:nr_val2) = polyval(pl.flog):
p2 = log10(max(Pyy1dif));
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Baza de imagini utilizatd pentru analizele de tip A.

Microstructuri cu aspect acicular.

. "fk\s:\ * 7.

. L -a',\\";:/' . -.ov REY AR

2 S ‘.,‘"'w.-"'-\ Wy . JoE Voo 2 et

R K s\ IS e
4.

e : bl
B I LN CANE N T S AR,

Yol M RIS I

ST NG S VTR Bl
by S ‘7"5}‘. ?%gf}

Jlm ing N3

Fig.A.9.1.3. Martensita de cilire. marire x500.
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Microstructuri cu grafit lamelar

Fig.A.9.1.6. Fontd cenusie perliticd. mirire x300,
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Microstructuri cu grafit nodular

PP

e TRy

Fig.A.9.1.9. Fonta nodulard perliticd. marire x300).
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Microstructuri ledeburitice

x500.

a. marire x

Fig.A.9.1.10. Fonta albd 4.3%C. ledeburit

~ g N X u.\
IJ..,., S
Al -,

500.

. marire &

a + cementitd primar

Fig.A.9.1.11. Fonta albd 5%C. ledeburt

] litice

crostructuri per

i

M

00.

3

a. marire x

Fig.A.9.1.12. Bainita inferioard revenit
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Fig.A.9.1.13. Bainitd superioara revenitd. marire x300,

Fig.A.9.1.15. Perlita lamelara. marire x500.

101

BUPT



Microstructuri tip gridunte

Fig.A.9.1.17. Ferita. marire x300.
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Tabel A9.1.1

Tip microstructurd | Marire Denumire Simbol utilizat
in diagrame
Microstructuri cu Bainita inferioara o
aspect acicular x500 | Bainita superioara x
Martensita de cdlire +
Microstructuri cu Fonta cenusie feritica o]
grafit lamelar X300 | Fonta cenusie ferito-perlitica X
Fonté cenusie perliticd +
Microstructuri cu Fontd nodulara feriticd o
grafit nodular x300 | Fonta nodulara ferito-perlitica X
Fonta nodulara perlitica +
Microstructuri Fonta alba 4.3%C, ledeburita o
ledeburitice x500 | Fonta alba 5%C, ledeburita + cementita x
primara
Microstructuri Bainita de revenire inferioard o)
perlitice x500 | Bainita de revenire superioard X
Perlita globulara +
Perlitd lamelara *
Microstructuri tip x300 | Austenitd o
graunte Ferita x
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Diagrame rezultate in urma testirii programului ,,Identificare_A”.

Structuri aciculare

ky=1..235, ijpmeq =20

I e boreneses beeeeeee b

) SRR S ——

..............................

4] SRR boeeeeees [T L RS R T i-------i Fig.A.9.1.18 Diagrama Py pentru
; : : : : ' structuri aciculare.

_____
.......

ph 20\_ ---- ----..g
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Fig.A.9.1.19 Diagrama PP,
pentru structuri aciculare.
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Structuri cu grafit lamelar

ky=1.255, ijpmeq = 20

25 ; : : 5 : ; : Fig.A.9.1.20 Diagrama P pentru

© structuri cu grafit lamelar.
7% ENUUUUU SRR HURU SMUON SOUUON DO St % NV

e R A

37 i i ; L
86 85 B4 €3 82 81 -8 79 78

-
______ '
_____ : \
.- -
.- -- N '
e A .
B DA . ,
p ~ - ' - M
h ' - ' >
Voeemt T e e T
A [
----- .

164..--- ¥

aeeet ; b AN Fig.A.9.1.21 Diagrama PP,
A S pentru structuri cu grafit
""" R ) E lamelar.

....
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Structuri cu grafit nodular

k,, =1696, ilrmed =20

pr2

3‘9_-----_--.5 .......... .......... .......... Fig.A.9.1.22 Diagrama P;¢
: +: 5 pentru structuri cu grafit
; ; : ' : nodular.

38F-------- e e bevorerens feeeeaaes rereennias bernenens ;
) + .

T4 S L N beeomeees feeeeeeann s piee ;

1 ! ] ] i ]

, @
[{e]a))
N
O -
(o4
a

s

@
o
e}
-~
[ss]
N
[0+
~d
o 7]

Fig.A.9.1.23 Diagrama PPy
pentru structuri cu grafit
nodular.
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Structuri ledeburitice

kn =1..255, ippmeq = 20

: 1O ? .
A1f-enens beeoneees beeoenns bareannss deeeenee fersennes TR TR
405F------- fremennns O R feeenas T S M

.....

ph 18\—" E ) -‘.:—’_," ; -"-f\ - ~‘:‘~ . |
@O I T S
178 .- [P , S
1764.----"" " : .
174 4.7 h

107

Fig.A.9.1.24 Diagrama P
pentru structuri ledeburitice.

Fig.A.9.1.25 Diagrama PPy,
pentru structurt ledeburitice.
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Structuri perlitice

o)

36 i - H 1 H

' . ' . . . . '
. ' ' . . ' , .
' . . . . . . . .
N Y R T T L T R SR S S N
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' . . . . .

' , ' . , '

4 T
Y O 0 T
PSRN T S S O
Y[R S e
A S

: : : . . . . .
: : : : : : . .

. : . : : . : : ;

K 12 S S o S SO VS SO S
N + ' . . . ) ' .

. . : . . ; . ;

: : . : . . : .

74 73 72 71 -7 6.9
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Fig.A.9.1.26 Diagrama P,y
pentru structuri perlitice.

Fig.A.9.1.27 Diagrama P-P;,
pentru structuri perlitice.
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Structuri tip graunte

ky=1..255, ijmeq = 20

Pr2

375 -eenene Boeeh T Beeaenanans dreeneeannns feeerniiiins ERTEEE

s [t ESSEE SN e

T S S

Fig.A.9.1.28 Diagrama Py
pentru structuri tip graunte.
d

15 i i i i ;

e : "N

P 17y e ) : ;

168 4. e DorT
16.6 .- O :

16.4 .- : :
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Fig.A.9.1.29 Diagrama P,-P),
pentru structuri tip griunte.
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ANEXA 9.2,

Program de identificare a microstructurilor in cadrul analizelor de tip

A : Identificare_ A.
global p1 p2

figure:

k =255;

nr_vall = 1;

nr_val2 = k:
% 1. Structuri aciculare

addpath('C:\Labcel\Tezafinalfinal\Cap9Recunoasterestructurii\Bazadeimagini \Structuriaciculare

\):

¥0 = double(imread('bainita_inferioara_x300_I.bmp')):
ident_fft2Dsuma:

plot3(pl.p2.imh.’k™"): hold on

¥0 = double(imread('bainita_inferioara_x300_2.bmp")):
ident_fft2Dsuma:

plot3(pl.p2.imh.’kv'): hold on

y0 = double(imread('bainita_inferioara_x300_3.bmp"):
ident_fft2Dsuma:

plot3(pl.p2.imh.'ks"): hold on

y0 = double(imread('bainita_infericara_x300_4.bmp’)):
ident_fft2Dsuma;

plot3(pl.p2.imh.'’ko"): hold on

v0 = double(imread('bainita_superioara_x300_1.bmp")):

ident_fft2Dsuma:
plot3(pl,p2.imh."b™): hold on

y0 = double(imread('bainita_superioara_x300_2.bmp’)):

ident_ffi2Dsuma:
plot3(pl,p2.imh.'bv"): hold on

y0 = double(imread('bainita_superivara_x500_3 bmp’)):

ident_fft2Dsuma;
plot3(pl,p2,imh.'bs'): hold on

y0 = double(imread('bainita_superioara_x500_4.bmp")).

ident_fft2Dsuma:
plot3(pl,p2.imh.'bo"): hold on

y0 = double(imread('martensita_de_calire_x500_1.bmp"):

ident_fft2Dsuma:
plot3(pl.p2.imh,'r*"): hold on

y0 = double(imread('martensita_de_calire_x500_2.bmp")).

ident_fft2Dsuma;
plot3(pl,p2.imh.'rv'): hold on

y0 = double(imread('martensita_de_calire_x500_3.bmp")):

ident_fft2Dsuma;
plot3(pl.p2.imh.'rs"): hold on

y0 = double(imread('martensita_de_calire_x500_4.bmp’)):

ident_fft2Dsuma;
plot3(pl,p2.imh.'ro’): hold on

grid on
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Subprogram de calcul a parametrilor fractali : ident_fft2Dsuma

dimensx = (1:512):

X = reshape(repmat(dimensx.512.1).512*512.1):

dimensy = (1:312)"
Vv = repmat(dimensy.S12.1):
X =X-256:
y =y -256;
Y = tft2(v0):
Z = fftshift(Y):
Pyy2 = (((Z.*conj(Z)/(S12*312))):
z = reshape(Pyyv2.512*512.1);
r = round(sqQri(x."2 + y.*2)):
pcart = [r z]:
pcart_r = sortrows(pcart,1);
lim = (find(pcart_r(:.1)<236)):
lim2 = lim(end):
pcart_r = pcart_r(1:lim2.:):
fori=1:255
r_1 = find(pcart_r(:.1) == i)
liml _1=r_1(l):
liml 2=r_l(end):

val r_suma(i) = sum(pcart_r(lim!_I:dim1_2.2)(liml_2-hml _I):

xI(i) =1i:
end
x_log = logl0(x1):
val_r_suma_log = logl0(val_r_suma):

p0 = polyfit((x_log(nr_vall:nr_val2)).(val_r_suma_log(nr_vall:nr_val2)).1y

f val = polyval(p0.x1):

pl = p0(1):

p2 = p0(2):

% Histograma

bins = 20;

[counts.x] = imhist(uint8(y0).bins):
[m imh] = max(counts):
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ANEXA 9.3.
Baza de imagini utilizati pentru analize de tip B.

Microstructuri pentru otel 0,08-0,15%C.
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Fig.A.9.3.1.0tel 0.08-0.13°oC. laminat la cald. marire X300,

Fig.A.9.3.2.0¢el 0.08-0.13%6C., normalizat. mirire x300.
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Fig.A.9.3.3.0tel 0.08-0.15%C, recopt. marire x300.
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Microstructuri pentru otel 0,16-0,25°0C.

BUPT



Microstructuri pentru otel 0,3-0,4°C.
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Fig.A.9.3.7.01el 0.3-0.4°C. laminat la cald. marire x300.
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Microstructuri pentru otel 0,42-0,5°C.
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Fig.A.9.3.12.0tel 0.42-0.3%C . recopt. mirire \300.
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Tabel A.9.3.1

Tip otel Marire Stare material | Simbol utilizat
(%C) in diagrame |
Otel. 0.08-0,15%C Laminat la cald o
Normalizat <
Recopt +
Otel. 0.16-0.25%C Laminat la cald C
3 Normalizat X
X300 | Recopt +
Otel. 0.3-0.4%C Laminat la cald o
Normalizat X
Recopt +
Otel. 0,42-0.5%C Laminat la cald 0O
Normalizat X
Recopt +
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Diagrame rezultate in urma rulirii programului ., Identificare B”

Otel 0,08-0,15%C

r2
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: : : : : : : : : : Fig.A.9.3.13 Diagrama P,

078 bbb, Pentruofel 0.08-0.15%0C.
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165\ ---------------------- et ':\ :
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Otel 0,16-0,25%C

255, Limed = 20
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Fig.A.9.3.15 Diagrama P,
pentru otel 0,16-0.25%C.

Fig.A.9.3.16 Diagrama PP,
pentru otel 0.16-0.23%,C.
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Otel 0,3-0,4%C

ky=1..253, ijmeq = 20
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: :
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Fig.A.9.3.17 Diagrama Py
pentru otel 0.3-0.4%C.

Fig.A.9.3.18. Diagrama P,;-
Py, pentru otel 0.3-0.4%C.
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Fig.A.9.3.19 Diagrama P,
pentru otel 0.42-0.5%C.

Fig.A.9.3.20 Diagrama P,-P,,
pentru otel 0.42-0.5%.C.
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ANEXA 9.4.

Program de identificare a microstructurilor in cadrul analizelor de tip
B: Identificare B.

global plma p2ma p1f p2f sigmaa
% 0.06-0.13%

datestr(now)
k =255:
figure:
nr_vall = 1:
nr_val2 =k:

addpath('C:\Labcel\Tezatinalfinal\Cap9Recunoasterestructurii Bazadeimagini 006'):

¥0 = double(imread('Otel_0_06-0_13%C_nital2%_x300 laminat_la_cald_1.bmp)y:
Cal_fft2Dsuma:

plot3(pl.p2.imh.'ko"): hold on

y0 = double(imread('Otel_0_06-0_13%C _nital2%_x500_taminat_la_cald 2.bmp")):
Cal_fft2Dsuma:

plot3(pl.p2.imh,'ko"): hold on

v0 = double(imread('Otel_0_06-0_135%C _nital2°%_x500_[aminat_la_cald_3.bmp")):
Cal_fft2Dsuma:

plot3(pl.p2.imh.'ko’): hold on

v0 = double(imread('Otel_0_06-0_13%C _nital2®s_x500_laminat_la cald 4.bmp':
Cal_fft2Dsuma:

plot3(pl.p2.imh.'ko’): hold on

v0 = double(imread('Otel_0 _06-0_15%C _nitai2% 300 _normalizat_1 . bmpH).
Cal_fft2Dsuma:

plot3(pl.p2.imh.'’kx’): hold on

y0 = double(imread('Otel_0_06-0_153%C _nital2%_x300_normalizat_2.bmp")):
Cal_fft2Dsuma:

plot3(pl,p2,imh.'’kx’). hold on

y0 = double(imread('Otel_0_06-0_13%C _nitalZ®6_x300_normalizat_3 bmp"):
Cal_ffi2Dsuma:

plot3(pl.p2.imh.’kx'): hold on

y0 = double(imread('Otel_0_06-0 _15%C _nital2%_x300_normalizat_4.bmp")):
Cal_fft2Dsuma:

plot3(p1.p2.imh.’kx"): hold on

y0 = double(imread('Otel_0_06-0_1 5%C _nital2% X300_recopt 1. bmp')):
Cal_fft2Dsuma:

plot3(p!,p2.imh.'k+'): hold on

y0 = double(imread('Otel_0_06-0_13%C _nital2®_x300_recopt_2.bmp'):
Cal_fft2Dsuma:

plot3(pl.p2,imh.’k+"): hold on o ) N

y0 = double(imread('Otel_0_06-0_1 5%C _nital2%_x300_recopt_3.bmp")):
Cal_fft2Dsuma;

plot3(pl.p2,imh.’k+); hold on ) . o

y0 = double(imread('Ote!_0_06-0_1 3%C nital2%_x300_recopt_4.bmp')):
Cal_fft2Dsuma:

plot3(p1.p2.imh.’k+"): hold on
grid on;
datestr(now)
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Subprogram de calcul a parametrilor fractali

dimensx = (1:512):

X = reshape(repmat(dimensx. 512, 1).312*512.1):
dimensy = (1:512)":

v = repmat(dimensy.312.1):

X=X -256:
y =y -256:
Y = fft2(v0):

Z = tftshift(Y):
Pyy2 = double(uint8log tO((Z. *conj(Z) (S 12*312). "2k

= reshape(Pyy2.312*312.1):
r = round(sqrt(x.”2 + v."2)):
pecart = [r z]:
pcart_r = sortrows(pcart. | ):
lim = (find(pcart_r(:,1)<236)):
lim2 = lim(end):
pcart_r = pcart_r(1:lim2.:):
fori=1:233

r_1 = find(pcart_r(:.1) == i):

liml 1 =r_I(1):

liml 2 =r_l(end):

: Cal_fft2Dsuma

val_r_suma(i) = sum(pcart_r(lim1_{:limt_2.2)(lim1_2-himl_1):

xl(i) =1i:
end
x_log = logl0(x1):
val r suma_log = logiO(val_r_suma):

p0 = polyfit((x_log(nr_v all:nr_val2).(val_r_suma_logtnr_vallnr_val2)). b

f val = polyval(p0.x1):

plx = p0(1):

p2y = p0(2):

pl =sqrt(2)/2*(plx - p2y}:

p2 = sqrt(2)/2*(p2y + pl1x):

% Histograma

bins = 20:

[counts.x] = imhist(uint8(y0).bins):
[m imh] = max(counts):
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ANENXA 95,
Baza de imagini utilizatd pentru analizelor de tipul C.

Microstructuri ferito — perlitice in siruri, otel pand la 0,1570C, marire x100).
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Fig.A.9.5.6.0tel pana la 0.15%C. structura terito-perliticd in siruri. marire x100. punctaj = 3
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Microstructuri, punctaj finete perlita , otel 0,15°0C, mdarire x1000).
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Fig.A.9.5.9.0tel 0.15%0C. determinare finete perlitd. marire x1000, punctaj = 3,
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Fig.A.9.5.12.0tel 0.15%C. determinare tinete perlitd. marire x1000. punctaj = 6.
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re X1900, punctay = 7.

arire X 10OO0, punctai = 8.

Fig.A.9.5.15.0tel 0.13%C. determinare finete perlitd. marire X 1000, punctaj = 9.
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Fig.A.9.5.16.0tel 0.13",C. determinare finete perhit marire N 1000, puncta - 1o

Microstructuri, determinarea suprafetei perlitei la fonte cu grafit nodular,
marire x100.
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Fig.A.9.5.19. Microstructura cu supratata perlitet intre 10% si 40%0 in fonta cu aratit nodular.
marire X100,
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Fig.A.9.5.20. Microstructurd cu suprafata perlitet intre 40%. SO0 in tontd cu vranit podular.
marire X100,

Fio.A.9.5.21. Microstructura cu suprafata perlitet intre 6370 51 80”0 in tuntd cu gratit nodular,
BriheSeniedm R . .
marire x19H0.
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Fig.A.9.5.22. Microstructura cu supratata perlitei de 80°4 in tontd cu gratit nodular.

Microstructuri, determinareu lungimii lamelelor la fonte cu grafit lamelar,
marire x100.
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Fig.A.9.5.23. Microstructurd cu lungimea lamelelor in tont cu grafit lamelar,

Fig.A.9.5.24. Microstructurd cu lun"imcu lamelelor in tontd cu gratit lamelar.
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Fig.A.9.5.26. Microstructurd cu lungimea lamelelor in fontd cu orafit lamelar.
punctay = 4. marire N 100

Fig.A.9.5.27. Microstructurd cu lungimea lamelelor in fontd cu grafit lamelar.
puncta) = 3. marire x 100
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Fig.A.9.5.28. Microstructura cu lungimea lamelelor in tfonta cu gratit lamelar.
punctaj = 6. mirire x100.

Tabel A.9.5.1
Tip analizi 7 Marire | Puncty) Simbol utihzat :
f | sau %o constituent in diagrame
! ! 1 | - ;
Determinarea punctajului. | x100 2 | + !
microstructuri ferito — perlitice in i 3 ! +
siruri. otel pana la 0.15%C ; 4 ; 0
i . d ! -
| 1 -~
| !
| ! “ -
| i7 S —
I { R} + :
| | 4 | +
Determinarea punctajului pentru | x1000 3 - |
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| i 7 , - .
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10 , D |
2% | o %
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80% é ) g
? ! | Q
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ANEXA 9.6.

Program pentru determinarea punctajului ferito-perlitic: E1.

global pl p2 p3
datestr(now)
addpath('C:\Labce\Tezatinalfinal\Cap9Recunoasterestructurii-Bazadeimagini Ferito_perlitica ")
figure:
y0 = double((imread('ferito_perlitica_ 0_13%C _x100_0_1.bmp"))
FFT2D: B -
pOl =pl;
plot(l.pl.'ko"): hold on
y0 = double((imread('ferito_perlitica_ 0_132C_x100_0_2.bmp"))):
FFT2D:
p02 = pl:
plot(1.p1.'ko"): hold on
y0 = double((imread('ferito_perlitica_0_13%C_x100_0_3 bmp')).
FFT2D:
p03 =pl;
plot(1.pl.'’ko"): hold on
v0 = double((imread('ferito_perlitica_0_13%C_x100_0_4.bmp)):
FFT2D:
pO4 =pl;
plot(1,pl.'’ko"): hold on
fin(1) = mean([p0! p02 p03 p04}),
94%%%%%%0%6%%0%%0%0%0%0%0%0%0%%00% 0% 0%0%0
y0 = double((imread('ferito_perlitica_0_15%C_x100_1_I.bmp™)):
FFT2D:
pOl =pl;
plot(2.pl.'kx"): hold on
y0 = double((imread('ferito_perlitica_0_15%C_x100_| 2bmp)k
FFT2D;
p02 = pl:
plot(2.pl,'kx'): hold on
y0 = double((imread('ferito_perlitica_0_15%C_x100_I 3.bmph):
FFT2D:
p03 = pl:
plot(2.p1.'kx): hold on
y0 = double((imread('ferito_perlitica_0_1 3%C _x100_1_4.bmp)):
FFT2D;
p04 = pl;
plot(2,p1.,'’kx"); hold on
fin(2) = mean([p01 p02 p03 p04]):
04%%% %% %% %% %0 %% %6%0%0%0%0%6%0%0% %0 %%
y0 = double((imread('ferito_perlitica_0_13%C_x100_2_1.bmp’)):
FFT2D;
pOl =pl;
plot(3,p1,'’k+); hold on . i
y0 = double((imread(ferito_perlitica_0_13%C_x100_2_2.bmp"))):
FFT2D;
p02 =pl;
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plot(3.p1.'k+"): hold on

VO = double((imread('ferito_perlitica 0_| 3% C_x100_2 I bmp'y:

FFT2D:
p03 =pl:
plot(3.p1.'’k+"): hold on

Y0 = double((imread('ferito_perl itica_0_13%C _x100_2 4. bmp))):

FFT2D:
p04 = pl:
plot(3.p1.'’k+"): hold on
fin(3) = mean([p01 p02 p03 p04]):

£,0/0/0/ / 10/0./0,00/0/0:0/0.0 00 ;
90%0%%0%0%0%06%6%6%0%6%0%0%0%%%6° 0%0%%0° 02 %® 0%

vO = double((imread('ferito_perlitica_O_ 13%C_x100 3 1.bmp")):

FFT2D;
p0l =pl:
plot(4.p1.'’k*'): hold on

¥0 = double((imread('ferito_perlitica_0_15°C _x100_3 2.bmp')):

FFT2D:
p02 = pl:
plot(4.p1.'’k*'): hold on

y0 = double((imread('terito_perlitica_0_13°:C x100_3 3.bmp:

FFT2D:
p03 = pl:
plot(4.p1.’k*'): hold on

v0 = double((imread('ferito_pertitica_0_15°C_x100_3 4.bmp"))):

FFT2D;
p04 =pl;
plot(4.p1.'’k*'): hold on
fin(4) = mean([p01 p02 p03 p04]):

%6%%%%0%6%0%6%6%0%0%0%%0%0%%%0%0%0%6%6%0%% 0%

y0 = double((imread('ferito_perlitica_0_13%C _x100_4_1.bmp"))):

FFT2D;
pOl =pl;
plot(5.p1.'ks"): hold on

y0 = double((imread('ferito_perlitica_0_13%C_x100_4_2.bmp'))):

FFT2D;
p02 =pl:
plot(5.pl.'ks"): hold on

y0 = double((imread('ferito_perlitica_0_15%C_x100_4_3.bmp"))):

FFT2D;
p03 =pl;
plot(5.p1.'ks'): hold on

y0 = double((imread('ferito_perlitica_0_1 32C _x100_4 4.bmp")):

FFT2D;
p04 =pl;
plot(5,p1.'k"); hold on
fin(5) = mean([p01 p02 p03 p04]):

40,/,0/0/,00/
9/4%% %% %% %6 %% % % %% %6%0%6%0%0%0%0%% 0%

y0 = double((imread('ferito_perlilica__O_I 3%C_x100_5_1.bmp)))

FFT2D;
p0l =pl:
plot(6,p1,’kd"); hold on

y0 = double((imread('térito_perlitica_O_l 3%C_x100_5_2.bmp")):
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FFT2D:
p02 =pl:
plot(6.p1.'kd"): hold on
Y0 = double((imread('ferito_perlitica_0_15° oC’_X100_5 3 bmpin:
FFT2D:
p03 =pl:
plot(6.p1.’kd"): hold on
V0 = double((imread('terito_perlitica_0_13° oC_X100_3 4.bmp')):
FFT2D:
p04 =pl:
plot(6.p1.'’kd": hold on
fin(6) = mean([p01 p02 p03 p04}):
grid on
% Aproximare
Xx=[123456]:
xl =(1:0.1:6);
p00 = polyfit(x.fin.3):
t_val = polyval(p00.x1):
plot(x1.f val.'’k"): hold on
datestr(now)

Subprogram : E2

Y = fft2(y0);
Z = fftshift(Y):
Pyy2 = double(uint8(log10((Z.*conj(Z)/(312*312))."2N):
pl = (sum(sum(Pyv2(248:264.1:64)))):
% Histograma
bins = 50:
[counts.x] = imhist(uint8(v0).bins):
[m imh] = max(counts):
p3 = imh;
if p3>42.5
hhh = 1;
end
if p3<=42.5
hhh = 1.15:
end
pl = p1*hhh/6000:
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ANEXA 9.7.

Program pentru stabilirea punctajului lungimii lamelelor din fontele cu
grafit lamelar : LL1

global pl p2 p3
% Lungime_lamele
addpath('C:\Labcel'\Tezafinalfinal\Cap9Recunoasterestructurii'Bazadeimagini Ferite_perlitica ).
tigure:
¥0 = double(imread('Lungime_lamele_grafit_ 1 x100_1.bmp")):
LL2:
z(1) = p3:
plot(1.p3.'ko"): hold on
v0 = double(imread('Lungime_lamele_grafit_1 x100_2.bmp")):
LL2:
z(2) =p3:
plot(1.p3.'’ko’): hold on
y0 = double(imread('Lungime lamele grafit 1 x100_3.bmp')):
LL2:
z(3) = p3:
plot(1.p3.'ko’); hold on
y0 = double(imread('Lungime_lamele_grafit_I_x100_4.bmp")).
LL2:
z(4) = p3:
plot(1.p3.'ko’): hold on
zz(1) = mean(z):
v0 = double(imread('Lungime_lamele_gratit_2 x100_1.bmp)):
LL2:
z(1) = p3:
plot(2.p3.'kx'): hold on
y0 = double(imread('Lungime_lamele_grafit_2_x100_2.bmp"):
LL2;
z(2) = p3;
plot(2.p3.'kx'): hold on
y0 = double(imread('Lungime_lamele_gratit_2 _x100_3.bmp"):
LL2:
z(3) = p3:
plot(2.p3.'’kx'); hold on i
y0 = double(imread('Lungime_lamcle_grum_2__\'lUU_-i.bmp')):
LL2:
z(4) = p3:
plot(2.p3,’kx"): hold on
zz(2) = mean(z). '
y0 = double(imread(’Lungime_lamele_gmﬁt_3_.\ 100_1.bmp))):
LL2;
z(1) =p3; bold
3.p3.'k+"): hold on
%Ot(:;j?uble()imread('l,ungime_lamele_graﬁt_B_x 100_2.bmp')):
LL2;
z(2) =p3:
plot(3.p3.’k+"; hold on

BUPT



Y0 = double(imread('Lungime_lamele_grafit 3 x100_3 bmp')):

LL2:
z(3) = p3:
plot(3.p3.'k+": hold on
»0 = double(imread('Lungime_lamele_grafit 3 x100_4.bmp"):
LL2:
z(4) = p3:

plot(3.p3.'k+): hold on
zz(3) = mean(z):
V0 = double(imread('Lungime_lamele_grafit 4 x100_1.bmp")):
LL2:
z(1) =p3:
plot(4.p3.’k*"): hold on

v0 = double(imread('Lungime_lamele grafit 4 x100_2.bmp"):

LL2:
z(2) = p3:

plot(4.p3.'’k*'): hold on

v0 = double(imread('Lungime_lamele_gratit 4 \100_5 bmp'):
LL2:
z(3) = p3:

plot(4.p3.'k*'): hold on

y0 = double(imread('Lungime_lamele_grafit_4_x100_4 bmp")).
LL2:
z(4) = p3:

plot(4.p3,'k*'): hold on
zz(4) = mean(z):
y0 = double(imread('Lungime_lamele_grafit_3_x100_1.bmp)):
LL2:
z(l) = p3:
plot(5.p3.'ks’): hold on

v0 = double(imread('Lungime_lamele_grafit_S_x100_2.bmp’)):

LL2:
z(2) = p3;
plot(35,p3.'ks"): hold on

vO = double(imread('Lungime_lamele_gratit_5_x100_3.bmp"):

LL2:
z(3) = p3:
plot(3,p3.'ks"): hold on

yo = double(imread('Lungime_lamele_graﬁt_S_.\'l0()_4.bmp')):

LL2:
z(4) = p3;

plot(5,p3.'ks"); hold on
zz(5) = mean(z); i |
y0 = double(imread('Lungime_lamele_gram_é_xlOO_I.bmp )):
LL2:
z(1) =p3:

plot(6,p3.'kd’): hold on

vO = doubIe(imread(‘Lungime_lamele_graﬁt_6_x 100_2.bmp"):

LL2:
z(2) = p3;
plot(6,p3,'kd'); hold on

v0 = double(imread(‘Lungime_lameIe_graﬁt_()_xl00_3.bm p):
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LL2:
z(3) = p3:
plot(6.p3.'kd"): hold on
y0 = double(imread('Lungime_lamele_gratit_6_x100_4 bmp')):
LL2:
z(4) = p3:
plot(6.p3.'kd"): hoid on
zz(6) = mean(z):

grid on
Xx=[1234356]:
xl =(1:0.1:6):

ftvpe = fittype('a*exp(b*x+c)'):
[fit2.gof2.0ut2] = fit(x'.zz'.ftype):
plot(x1.fit2.a*exp(fit2.b*x1+fit2.c).'k")

Subprogram LL2

[ = medfilt2(y0.[5 3]):

BW2 = im2bw(uint8(I). graythreshquint8(1))):
BW = imcomplement(BW2):

[L num]= bwlabel(BW):

RGB = label2rgb(L):

stats = regionprops(L. "MajorAxisLength):
mal = [stats.MajorAxisLength]:

p3 = (mean(abs(mal)./num)).
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