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Chest radiography is the most common clinical examination type. To im-
prove the quality of patient care and to reduce workload, researchers started
developing methods for automatic pathology classification. In our paper [1], we
investigate the effect of advanced image processing techniques – initially devel-
oped to support radiologists – on the performance of deep learning techniques.

First, we employ bone suppression, an algorithm to artificially remove the
rib cage in chest X-ray images. Secondly, we use automatic lung field detection
to crop images to the lung area. Furthermore, we consider the combination of
both. For convolutional neural network (CNN) training and evaluation, DICOM
images from the Indiana dataset (Open-I [2]), were examined by two expert
radiologists and annotated with respect to eight different pathologies. We pre-
train our CNN on the largest publicly available X-Ray dataset (ChestX-ray14)
and fine-tune it by using the DICOM data.

In a five-times re-sampling scheme, we use receiver operating characteristic
(ROC) statistics to evaluate the effect of the pre-processing approaches. Using a
convolutional neural network (CNN), optimized for X-ray analysis, we achieve a
good performance with respect to all pathologies on average. While, the combi-
nation of bone suppression and lung field detection improves slightly the average
ROC area from 0.891 ± 0.013 to 0.906 ± 0.012. Contrary, for selected patholo-
gies, a substantial improvement can be reported i.e. for mass the area under the
ROC curve increased by 9.95%. The ensemble with pre-processed trained models
yields the best overall results with 0.912± 0.011 AUC on average.
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