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A major challenge in microbial ecology Is to develop computing tools that can extract ecologically important information from digital images of microbial populations and
communities at single cell resolution, and analyze their structure in situ without cultivation. Several microbial ecologists, mathematicians and computer scientists are addressing
this challenge by developing a software package called CMEIAS (Center for Microbial Ecology Image Analysis System). CMEIAS v1.27 (available at <http://cme.msu.edu/cmeias/>)
applies pattern recognition algorithms to classify microbial morphotypes with 97% accuracy. A CMEIAS-IT v3.10 upgrade is being developed to analyze microbial (i) richness and
abundance of morphological diversity related to the database of currently known bacteria; (i1) abundance (cell density, biovolume, biomass carbon, biosurface area, cumulative
length); (i11) metabolic activity, autecology and phylogeny using color segmentation of fluorescent molecular probes, and (iv) in situ patterns of spatial distribution during surface
colonization. CMEIAS-IT v3.10 includes plugins with many new object analysis / classification features, new tools to help edit images before analysis (Object Separation, Color
Segmentation, Photoshop Actions), Excel Add-Ins that compile, tabulate, analyze and plot CMEIAS data, a fractal dimension analyzer, new exploratory cluster analysis tools to
optimize the decision boundaries for classification of the operational morphological units with unlimited morphological diversity, and a Quadrat Maker tool for spatial distribution
analyses of microbial colonization. CMEIAS is currently being used to analyze spatial patterns of microbial colonization on plant roots, shifts in vaginal microflora in health and BV
disease, freshwater biofilms on pebbles and surface polymers on glass, and in situ spatial scale of bacterial cell-to-cell communication at single cell resolution.
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