
	[bookmark: nev]ABDULRAHMAN ALKOJAK ALMASRI
abd.kwjak@gmail.com
Egészségügyi mérnök
MSc, 4. félév
Pécsi Tudományegyetem
Műszaki és Informatikai Kar
	
[bookmark: _GoBack]






Témavezetők:
	Dr. Kedves András
Kutató-fejlesztő mérnök,  MED-EL Medical Electronics GmbH.

	Kisander Zsolt
Tanszékvezető, PTE MIK




Radiológiai szoftver prototípus fejlesztése belső fül automatikus detektálására és elváltozások klasszifikációjára.

Kulcsszavak: Mesterséges intelligencia; Mélytanulás; Digitális gyógyászat; Radiológia
Aim: To develop effective radiological software that could read Digital Imaging and Communications in Medicine (DICOM) files, automatically crop the inner ear based on head computed tomography (CT), and classify normal and abnormal inner ear anatomy (IEM) automatically.
Methods: We retrospectively evaluated 2053 patients from three hospitals and extracted 1200 inner ear CTs to import, crop, and use for artificial intelligence (AI) training, testing, and validation. Automated cropping algorithms based on CTs were created to crop the inner ear volume, along with a simple graphical user interface (GUI). Using these crops as input, we created a deep learning convolutional neural network (DL CNN) with 5-fold cross-validation to determine whether the inner ear anatomy is abnormal or normal. Cochlear hypoplasia (CH), ossification, incomplete partition (IP) type I, IP III, and common cavity (data equally distributed) were selected. The cropping tool and the AI model were both verified.
Results: The newly developed DICOM viewer/software can read CT files, crop a volume that contains the inner ear, and classify the anatomy as either normal or malformed. The cropping tool provided an average accuracy of 92.25%. The area under the curve (AUC) is 0.86 (95% confidence interval (CI): 0.81-0.91) on DL. Accuracy, precision, recall, and F1 scores are 0.812, 0.791, 0.8, and 0.766, respectively.
Conclusion: We present the development and validation of a potentially fully automated workflow for classifying normal versus abnormal inner ear anatomy. The tool demonstrated good diagnostic accuracy for risk stratification but must be supervised by a decision-maker. Keywords: artificial intelligence, deep learning, radiology, digital health.



