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Abstract

Radiological imaging is an fundamental diagnostic tool widely utilized by physicians for the diagnosis and
monitoring of various medical conditions. Accurate interpretation of these images demands training of
specialized residents and medical experts to ensure high diagnostic precision. This study presents an intelligent
system that leverages machine learning to provide a personalized radiology residency training program through
the interactive extraction of false-positive and false-negative diagnostic error patterns. The proposed approach is
designed as an online personalized training platform that employs an iterative process to evaluate residents
through adaptive tests generated by a question-selection algorithm based on each resident's performance, with
the aim of extracting diagnostic error models of them independently. The proposed method employs a deep
learning-based model to evaluate the difficulty level of educational radiographic images. Test questions for
residents are then systematically designed to ensure an optimal distribution of disease classes and a diverse range
of image difficulty levels. In subsequent tests, by analyzing each resident's mistakes in previous tests and finding
their error patterns, the evaluation weight of each test image is determined according to each resident's mistakes
in previous similar images. During this iterative process, each resident's training period is conducted taking into
account their strengths and weaknesses in previous tests. Experimental results demonstrate notable improvements
in diagnostic accuracy of residents across across various disease types and difficulty levels, along with significant
reductions in both false-positive and false-negative rates. The successful performance of this system indicates its
usefulness and possibility of being used in personalized education of residents and medical students in other
specialties and disease domains, as well.

Keywords: Personalized education, Error prediction, False-negative errors, False-positive errors,
Machine learning, Deep learning, Computer vision.
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