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ABSTRACT 
Lister Hill Center researchers have developed a chest X-ray (CXR) screening system for deployment in 
resource constrained communities and developing countries worldwide with a focus on early detection 
of pulmonary abnormalities. When the system is presented with a digital CXR image from a PACS or 
an imaging source, it extracts image features and classifies the image as normal or abnormal using 
trained machine-learning algorithms. One of the first stages of the system is to detect anatomical 
boundaries from X-ray images. The aim of this stage is selecting the region of interest from lung and 
non-rib regions, providing data without noise, and improving the classifier performance. We propose a 
technique to automatically detect the lung regions. It is a model-based non-rigid registration driven 
method, and consist of three main stages: 1) selecting the model images (x-rays and expert labeled 
anatomical boundaries), 2) creating the model patient-specific anatomical model using non-rigid 
registration algorithm, and 3) extracting the lung boundaries using a graph cuts approach with a 
customized energy function. The boundary detection system is developed and tested for adult lungs, and 
incorporated in the CXR screening system in use. Currently, we are extending the system to pediatric X-
rays and rib cage detection. The presentation will describe the boundary detection part of our CXR 
screening system and provide an update of the latest extensions.  
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