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BioMedical Image Analysis: From microscopical to human scales 
 
Image Analysis is playing an important role in Biology and Medicine, helping the 
scientists to develop new ways to study living specimens or acting as a medical tool for 
computer aided diagnosis. This talk will address two applications: a biological problem, 
for automatic tracking of a moving root in confocal microscopy; and a computer aided 
diagnosis approach, for detecting lung nodules in X-ray images. These applications 
different in nature, scope, purpose, and image dimensions, illustrate the Image Analysis 
capabilities, limitations and challenges in Biology and Medicine. 
Anisotropic diffusion, automatic thresholding, Hough transform, Kalman estimation are 
standard image processing and analysis techniques used in the automation of a confocal 
system for tracking a rapid growing Arabidopsis root, allowing the in vivo analysis of 
cell divisions in the root stem cell niche. 
Posterior-anterior chest radiographs are used by the radiologists for diagnosis purposes, 
namely the detection of pulmonary nodules. However, it is known that only a fraction of 
actually positive cases (about 70%-80%) are really detected. Computer aided diagnosis 
can be an important 2nd opinion system for increasing the detection success rate. The 
system herein presented addresses several issues, namely the automatic location of the 
lung fields and ribs, and the detection of lung nodules. 
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