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Opis zadatka:

Nowadays in scientific community most popular novel Machine Learning tool used for image
classification are Convolutional Neural Networks (CNNs). CNNs have shown best accuracy in
image classification, but it has been discovered that slight modification of images can cause
"confusion" of CNNs. Images that have previously been classified correctly by CNNs get
misclassified with extremely high confidence, although applied modifications cannot be visible to
the human eye. In this thesis stability of Convolutional Neural Networks applied in image
classification for defect detection should be addressed.

In this thesis following tasks have to be conducted:

1. Define at least three different Convolutional Neural Networks for stability analyses and
present their architecture in detail.

2. Define strategy for stability analysis — define relevant image modifications, stability

measure, stability plots.

Implement strategy in accessible mathematical software and Deep Learning Framework.

Evaluate stability of CNNss for at least three different datasets.

Identify unstable cases.

Evaluate different approaches to avoid unstable cases or improve stability for unstable

cases.

7. Derive conclusions of the thesis.
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Sazetak

U industrijskoj primjeni automatske opticke inspekcije, jedna od metoda detek-
cije objekata koji sadrze neku vrstu kvara vrsi se uzorkovanjem slika objekata te
njihovom klasifikacijom. Klasifikacija se provodi koristenjem jednog od raznih algo-
ritama koje za tu primjenu nudi podrué¢je strojnog ucenja. U ovom radu, koristene
su konvolucijske neuronske mreze, trenutno najpopularniji alat u podrucju klasifi-
kacije slika. U istrazivanjima provedenim od strane znanstvene zajednice koja se
bavi razvojem umjetnih neuronskih mreza ove vrste, otkriveno je da je moguce edi-
tirati sliku na nacin koji uzrokuje promjenu odluke konvolucijske neuronske mreze.
Ovaj rad istrazuje stabilnost konvolucijskih neuronskih mreza na pojave ove vrste u
prakticnoj primjeni.

Kljuéne rigeci:  detekcija kvara, industrijsko procesiranje slika, klasifikacija
slika, strojno ucenje, konvolucije neuronske mreze, ispitivanje stabilnosti



