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ABSTRACT

OBJECT REMOVING FROM CHEST RADIOGRAPHY
 USING CONVOLUTIONAL NEURAL NETWORK

Cem Ahmet MERCAN

In this thesis, we propese a trainable filter which recovers most of chest data modified
by chest tube attenuations. It describes how you may remove the chest tube figure (as an

example of artificial object might be presented at the radiography) from Postero-
Anterior (PA) Chest Radiography.

We decide to focus on this issue, because the chest radiography is the most common
radiological modality in the practice. Especially, it is very popular for scanning and
screening purposes. Unfortunately, at the same time it is one of the most difficult
radiological modalities. The overlapping tissues cause a highly complex projection. In .
addition, artificial objects such as catheters, chest tube, pacemaker, and/or even cloths
might be presented at this projection image. It is obvious that the anomaly detection
algorithm should not be confused by these objects.

To achieve this goal, we study to train 2 Convolutional Neural Network (CNN) that gives
an artificial x-ray without a chest tube as output for a given x-ray image which contains
the chest tube as an input.

The results show that our model can remove chest tube figures from radiographies. We
believed that our model gives promising results as a starting point for an artificial object
removing problem. We show that a module to protect the Computer Aided Diagnosis
(CAD) system’s accuracy from errors caused by foreign objects is possible.
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OZET

KATMANLI SINIR AGLARI KULLANILARAK
GOGUS RADYOGRAFILERINDEN CisiM CIKARIMI

Cem Ahmet MERCAN

Bu tezde, gogiis tipi soniimlendirmeleri tarafindan degistirilen akciger radyografisi
verisinin ¢cogunu kurtaran bir filtre Gnerilmektedir. Tez radyografilerde bulunabilen
yabaner cisimlere bir 6rnek teskil eden gbgus tupii seklini Postero-Anterior (PA) Gopus
Radyografisinden nasil kaldirabileceginizi tarif etmektedir.

Tiptaki uygulamalarda akciger grafisinin ¢ekilmesi en yaygin tedavi yintemi oldugu icin
bu koru uzerinde ¢alisma yapilmaya karar verilmistir. Ozellikle tarama ve izleme icin
¢cokea kullamiimaktadir. Ne yazik ki, aymi zamanda bu en zor radyolojik yontemdir. Ust
uste binen organlar oldukca karisik bir yansima olusturur. Ayrica bu yansima
goriintiisinde katater, gogiis tupi, kalp pili ve/veya kryafetler gibi yabane: cisimler de
bulunabilmektedir. Anomali tespit algoritmalarimin  bu  cisimler tarafindan
yanittilmamas gerekliligi aciktir,

Bu amaci ger¢eklestirmek i¢in, gogus tipt bulunan bir akciger grafisini girdi olarak
verildiginde gogus tiipinin kaldirlms halini ¢tk olarak veren katmanh yapay sinir
agimn (Convolutional Neural Network, CNN) egitilmesine cahsdmstir,

Bu ¢ahismada elde edilen sonuglar, modelimizin grafilerinden gégus tupu gdruntisunin
kaldirabilecegini gostermektedir. Modelimizin umut verici sonu¢larinin, yabanc
cisimlerin kaldirimas: problemi i¢in bir baslangic olduguna inanmaktayiz. On isleme

modilii yardimiyla, CAD sistemlerindeki yabanci cisimlerin sebep cldugn hatalardan
korunmanin miimkiin oldugu gosterilmistir,
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