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AHHOTAIMSIT MAruCTepPCKoOi padoTbl Ha Temy «(CHucTeMa pacno3HaBaHMS

00pa30B 1151 00HAPYKEeHUH 1e(PEKTOB 3ar0TOBOK»

Astop — Ocamuas Jlapbs, ctyaentka rpymnmnsl CRI-161M.

JlanHas Marucrtepckas paboTa MOCBSAIIEHA MU3YyYEHHIO CHCTEM paclo3HaBaHUS OOpa3oB s UX
NPUMEHEHHS B MPOM3BOJCTBE C IENIbI0 OOHApYXKEeHUs U Kiaccupukanuu nedpextoB. B pabore
paccMaTpUBAIOTCS Pa3JIMYHbIE THIBI Je()EeKTOB, CIOCOOBI WX OOHapyx)eHHs. Tak ke MPOU3BOIUTCS
CpPaBHEHME M aHaJM3 THUIOB PA3JIMYHBIX CHCTEM paclo3HaBaHHUs O0pa3oB U UX OCOOEHHOCTEW s
peleHus 3a]a4n TIOUCKa U Kilaccu(uKanuu 1e(eKToB.

Ha ocHOBaHMM NpOBENEHHOTrO aHAIM3a CUCTEM PACIIO3HABAaHU 00Opa30B JENAeTCs BHIBOJI O TOM,
KaKOH METOJl pacro3HaBaHUS 0Opa3oB SIBIISETCS HamOosee MOAXOMANIMM JJISi PEIICHUS TTOCTaBICHHON
3aJjauu OOHapyXeHUs U Ki1accupuKauu 1eGeKToB U Hanbosiee MOIHO YAOBIETBOPSET €€ KPUTEPHUSIM.

Tak ’xe co31aHO MNPUIOXKEHHE, KOTOPOE JAEMOHCTPUPYET pean3alui0 BbIOPAHHOIO METOoJa
pacrno3HaBaHHs 00pa3oB.

[IpencraBnenHass mMarmcrepckas padoTa COIECpPKHT BBEIEHHE, TPH TJaBbl, NEpBas U3 KOTOPBIX
MOCBAIIEHA aHAJIU3Y MTPEIMETHOM 00JIaCTH - paclo3HaBaHUIO 1e()EKTOB U MAIIMHHOMY 3PEHHMIO, a TaK JKe
aHaJIM3y METOA0B PACIO3HABAHUS.

Bropas rnaBa moapoOHO OMKMCHIBAET HMHCTPYMEHTHI pa3pabOTKW MU MPOEKTHUPOBAaHUS pPabOTHI,
SI3BIKMA TTPOTPAMMHUPOBAHUSI TEXHOJIOTHH W MPOYME KOMIIOHEHTHI, a TaK e MPUBOJIUT OOOCHOBAHHS WX
BbIOOpA.

Tperbst rnaBa COAEPKUT NMPOEKTHPOBAHUE M pPEANH3ALMIO NPHIOKEHHS B BBIOpAHHOH cpere
pa3paboTKHu.

Jlannast maructepckas pabora comepxkut 70 crpanuil, ogHy Tadiuiy u 34 uzoOpaxenus. Takxke

IUIsL HAMCAHUS! JAaHHOM paOoThl ObLIIM MCIOIB30BaHbl 23 6ubInorpadguyeckx HCTOUHUKA.

KiroueBble ci10Ba: cuCTEMBl paclio3HaBaHHUsA 00pa3oB, AE€(PEKTbl METAIMYECKUX H3AEIHH,
nepeKThl 3aroTOBOK, BHU3YyalbHO-U3MEHUTEIbHBIH KOHTPOJb, METOJI OMOPHBIX BEKTOPOB, MAIIMHHOE

3pCHUEC, aBTOMAaTU3alud MMPOU3BOACTBA, KOHTPOJIb KAYECTBA 3aIrOTOBOK.



Adnotarea tezei de master la tema « Sistem de recunoastere a imaginilor pentru

detectarea defectelor in piesele de prelucrat»

Autorul — Osadceaia Daria, studenta la grupa CRI-161M.

Lucrarea data este dedicata studierii sistemelor de recunoastere a imaginilor cu aplicarea acestora
in productie in scopul detectirii si clasificirii defectelor. In aceasta lucrare se analizeazi diferite tipuri de
defecte si metodele de detectare a acestora.

De asemenea, sunt comparate si analizate diferite tipuri de sisteme de recunoastere a imaginilor si
caracteristicile lor pentru solutionarea problemei de cautare si clasificare a defectelor. In baza analizei a
sistemelor de recunoastere a imaginilor realizate, se stabileste care metoda de recunoastere a imaginilor
este cea mai potrivitd pentru rezolvarea problemei detectarii si clasificarii a defectelor si care satisface cel
mai bine criteriile acesteia.

De asemenea, este creatd o aplicatie software care demonstreaza implementarea acestei metode de
recunoastere a imaginii selectate.

Lucrarea de masterat, in cauza, contine o introducere, trei capitole, prima dintre acestea fiind
dedicata analizei domeniului - de recunoastere a defectelor si viziunii mecanice, precum si analiza
metodelor de recunoastere.

Capitolul al doilea descrie in detaliu instrumentele de dezvoltare si de proiectare a aplicatiei,
limbajele de programare ale tehnologiei si a altor componente, insotit de descrierea necesitatii si
importantei de utilizare a acestora.

Al treilea capitol contine descrierea privind proiectarea si implementarea aplicatiei in mediul de
dezvoltare selectat.

Lucrarea de masterat contine 70 de pagini, un tabel si 34 de imagini. De asemenea, pentru

scrierea acestei lucrari s-au folosit 23 de surse bibliografice.

Cuvinte cheie: sistem de recunoastere a imaginilor, defecte ale produselor metalice, defecte ale
pieselor de prelucrat, control al vizualizarii, metode vectoriale de sprijin, viziune automatd, automatizare

a productiet, controlul calitatii pieselor de prelucrat



Abstract of the master's work on the theme ™ Image recognition system for

defect detection in workpieces""
Author - Osadceaia Daria, a student of the group CRI-161M.

This master's work is devoted to the study of pattern recognition systems for their use in
production in order to detect and classify defects. The paper considers various types of defects, methods
for their detection. It also compares and analyzes the types of different pattern recognition systems and
their features for solving the problem of searching and classifying defects. Based on the analysis of image
recognition systems, it is concluded which method of pattern recognition is most suitable for solving the
problem of detecting and classifying defects and satisfies its criteria most fully.

An application is also created that demonstrates the implementation of the selected image
recognition method.

The presented master's work contains an introduction, three chapters, the first of which is devoted
to the analysis of the subject area - defect recognition and machine vision, as well as analysis of
recognition methods.

The second chapter describes in detail the tools for the development and design of the work, the
programming languages of technology and other components, as well as provides the rationale for their
selection.

The third chapter contains the design and implementation of the application in the selected
development environment.

This master's work contains 70 pages, one table and 34 images. Also for writing this work were

used 23 bibliographic sources.



Key words: pattern recognition systems, defects in metal products, workpiece defects, visual and
measurement control, support vector method, machine vision, production automation, workpiece quality

control.

Copepxanue

5311501 (532 07 (T Ommoka! 3akiiajgka He onpejeseHa.

1 TeopeTnueckue 1 KOHUENTYalbHbIE OCHOBBI Uccienyemoro npeameraOQmuoka! 3akiaanka He

onpeaeseHa.

1.1 TToHsATHE AEPEKTA 3ATOTOBKH -.....vveenverrireeieennreeneenns Ommoka! 3akiiagka He onpeeseHa.

1.2 Buapl A€(PEKTOB 3aTOTOBOK ......vvvviiveiieiiniee e Ommnoka! 3akaaaka He onpeaesieHa.

1.3 BusyanbHO-U3MepHUTENbHBIN MeTo] 00HapyxeHus AedpekToBOmmoka!l 3akiaanka He
olnpejeseHa.

1.4 TIOHATHE MAIIUHHOTO 3PEHHUS «...vveenveernreeneesireeeeens Ommuoka! 3akaaaka He onpeesieHa.

1.5 Metoabl pacrio3HABAHUS O0PA3OB......cccvverveerireernnns Ommuoka! 3akaaaka He onpeesieHa.

1.6 I1OCTAHOBKA BAHAUM....0uunneeerieerrriiiseeeeeseeessriinsseeees Ommoka! 3akiagka He onpejeseHa.

2 AHanUTHYECKHE aCIEeKThl CUCTEM pacno3HaBaHus 00pa3oBOmmoKka!l 3akiaaka He
onpeseseHa.

2.1 O6ocHOBaHUE BBIOOPA HHCTPYMEHTOB IpoekTHpoBaHnsaOmmoka! 3akaaaka He onpeaeaeHa.

2.2 AHanu3 UHCTPYMEHTOB Pa3pabOTKU CUCTEMBI pacno3HaBaHus o0pazoBOmmoka!  3aknagka

He onpejiesieHa.
2.2.1 Anammu3 6ubmmotexu Open CV .......cceevvvenieenene Ommubka! 3akaaaka He onpeesieHa.
2.2.2 Anam3 6ubmmotexka PRSRT........coooviiiii Ommoka! 3akiaaaka He onpeeseHa.
2.2.3 Anamm3 rpadudeckoii cpeasl pazpadborku LabviewOmmoka! 3akiaaaka He onpe/esieHa.

2.2.4 Anamm3 rpaduueckoii 6nbmmorekn ImageMagickOmmoka! 3akiaaaka He onpe/esieHa.



2.2.5 Anamm3 ppeitmBopka AForge.NET ... Ommoka! 3akaaaka He onpeaesieHa.

2.2.6 O6ocHOBaHME BBIOOpA CpeACTBa pa3paboOTKU CUCTEMBI pacno3HaBaHust 00pazoBOmmoKka!l

3ak/aaka He onpeseseHa.

2.3 ObocHOBaHHE BEIOOPA KaMephI [Tl pacrio3HaBaHuUs 00pa3oBOmmoKa! 3akiaaka He

onpejesieHa.

2.3.1 Ananu3 BeOG-KaMephl 1J1s1 IPUMEHEHHUS B TaHHOM uccienoBannOmuoka!  3akjgaaka  He

omnpeseseHa.
2.3.2 Ananus kameps 140 series, Allied Vision........... Oumoka! 3aknagka He onpeseJieHa.

2.3.3 Paccmotpenue kamep Basler 11t BctpauBaeMbIX CUCTEM MalIMHHOTO 3peHus. Ommoka!

3akaaaka He onpeaeJjacHa.

2.4 BpiOop MeTo1a pacrio3HaBaHusl 00Pa3oB ................ Ommunoka! 3akaaaka He onpeaesieHa.

2.5 IlpenBapuTenbHbIA QHAINU3 CUCTEMBI ......c.vvervveenenen. Ommoka! 3akaanka He onpeesieHa.

3 Pa3paboTka cucTemMbl pacro3HaBaHUs 00Pa3oB ......... Ommoka! 3akiiagka He onpeeseHa.

3.1 Onucanue BEIOpaHHOTO METO/Ia pacro3HaBaHusi 00pazoBOmmoka!l 3akiagka He
onpejeseHa.

3.2 AHanu3 U MpOEKTUPOBaHKE IPOrpaMMBbl JUIs pacrio3HaBaHus o0pa3oBOmuoka! 3akiaaaka He

omnpeaejacHa.

3.3 Tonb3oBaTenbCKkuii HTEPGENc MporpaMMBI IJis pacrio3HaBanus o0pazoBOmmoka! 3akaaaka

HE orpeaejicHa.

3.4 CtpykTypHBIE OCOOEHHOCTH ITPOrpaMMBbl pacro3HaBaHus o0pazoBOmmoka! 3akjaaaka He

omnpeaeJieHa.
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CIHUCOK UCIOJIB30BAHHBIX UCTOUHMKOB ..vvvevevvneerernnnnes Ommoka! 3akiagka He onpeeseHa.



