
Abstract 
Accuracy  of  spot  detection  and  classification  plays  a  critical  role  in  the  analysis  of  ELISPOT  data. Differences in staining 
intensities of spots and their morphological variations make it difficult developing a reliable software application. We developed an 
image recognition method allowing the automatic detection and classification of round objects (spots) on ELISPOT images 
independently of the registration conditions. The emphasis is done on objects of elliptical shape, which is typical for a wide range of 
spots. Since it is required to analyze both monochrome and bicolor objects, we developed the method of object subdivision into 
groups according of their color attributes. It is known that identical objects can look dramatically different depending on illumination 
conditions and optical characteristics of objects. This hinders the analysis and interpretation of the objects when image processing 
must be independent of its registration conditions. Morphological image analysis methods proved their efficiency for solving such 
problems. Mathematical notion of the form comprises the foundation of such methods. The form (e.g., spot shape) is the maximum 
invariant of image transformations under various registration conditions. That is why the form is defined not only by the analyzed 
object and by the scene it is on, but is also connected with the model of scene (or object) registration. In some practical cases, the 
profiles of objects are predefined. For example, the spots in ELISPOT assay (including dual-color ELISPOT assays) are either round or 
have a concentric profile. This makes it possible to solve a variety of application problems related to detecting and classifying such 
objects. Morphological image analysis combined with the image recognition method allows automatic detection and counting a 
spots on ELISPOT images with two spots types, independently of the registration conditions and I will present the software what 
apply it. 
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