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OZET

BETON CATLAGI TAHMINDE DERIN OGRENME YONTEMLERININ
KIYASLAMALI BiR CALISMASI: EVRiSiIMSEL SiNiR AGLARI VE
LOJISTIK REGRESYON

Azhi Yassin RASUL

Insaat alanlarinda zorlu durumlarla giinliik olarak karsilasiimaktadir. Bu zorluklari
yonetmek i¢in yeni teknik ve yontemler ortaya ¢ikmakta ve gelistirilmektedir. Klasik
Makine Ogrenmesi (MO) ve Derin Ogrenme (DO) yontemlerinin insaat ydnetimi
alaninda kullanilmas1 da artmaya baglamigtir. Makine 6grenmesinin giinliik
problemleri ¢o6zme ve pratie dokiilmesi i¢in kullanilmasi, miihendislerin 6ne
cikarmasi ve basarmasi gereken bir gorevdir. Insaat alanlarinda karsilasilan
problemlerden biri beton catlagidir. Catlaklar yapilarda ortaya ¢ikan ve fark edilmesi
zor olan hatali olusumlardir. Yapilardaki bozulmalar1 arttiracaklar1 ic¢in erken
zamanda tahmin edilmeleri ¢ok 6nemlidir. Bu ¢alisma basit kameralarla toplanmig
olan goriintiiden olusan bir veri seti igin catlak tahmininde DO y&ntemlerinin
kullanilmasimi arastirmaktadir. Catlak ve catlak olmayan 40000 farkli goriintiiden
olusan veri kiimesi egitim, dogrulama ve test olmak iizere ii¢ gruba boliinmiistiir. Bu
veri kiimesi, derin O0grenme yontemlerinden biri olan ve yapay sinir aglar

formundaki Evrisimsel Sinir Aglart (ESA) ve ikili smiflandirma problem
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yontemlerinden Lojistik Regresyon (LR) kullanilarak analiz edilmistir. Son olarak,
sonuglar hem iki yontem arasinda hem literatiirdeki mevcut calismalarla hem de
gercek hayat verileri ile kiyaslanmistir. Ayni veri setinde hem ESA hem de LR
modelleri iyi sonuglar vermistir ama ESA yontemi dogruluk oranit ve kullanim
acisindan daha iyi olarak degerlendirilmistir. Elde edilen sonuglar umut vericidir ve
ESA’nin gercek hayat ingaat yonetim uygulamalarinda yakin gelecekte kullanilmasi

beklenmektedir.
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ABSTRACT

A COMPARATIVE STUDY OF DEEP LEARNING TECHNIQUES IN
CONCRETE CRACK DETECTION: CONVOLUTIONAL NEURAL
NETWORKS AND LOGISTIC REGRESSION

Azhi Yassin RASUL

A construction site faces challenges on a daily basis. In order to manage these
challenges, new techniques and methods emerge into existence and constantly
developed. The utilization of traditional Machine Learning (ML) techniques and
Deep Learning (DL) is starting to grow in the construction management area. To put
machine learning in practice to solve the daily obstacles, is a task engineers need to
address and achieve. One of the problems that faces construction sites is concrete
cracks. Cracks are subtle forms of failure that appear in structures. As they will
increase the deterioration process in structures, detecting them early in the process is
vital. This study investigates the process of crack detection using DL algorithms for a
dataset consists of images collected by simple cameras. A dataset of 40,000 images

of cracked and non-cracked concrete surfaces is split into three separate training,
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validation, and test datasets. The data set is analyzed using Convolutional Neural
Networks (CNN), which is a deep learning method and a form of artificial neural
networks, and Logistic Regression (LR), which is a method of classification of
binary and dichotomous problems. Finally, the results of analysis are compared to
each other, other studies in the literature, as well as real-life eye inspection. Both
CNN and LR models give satisfactory results on the same dataset, but CNN model
evaluated to be better in terms of accuracy and ease of use. The outcome of the
analysis is promising and using CNN in real life construction management practice is
expected to be utilized in the near future.

Keywords: Crack Detection, Deep Learning, Convolutional Neural Networks,
Logistic Regression, Data Classification

Science Code: ...



