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Abstract
Despite significant advances in cell and tissue imaging instrumentation and analysis
algorithms, major informatics challenges remain unsolved: file formats are proprietary, facilities
to store, analyze and query numerical data or analysis results are not routinely available,
integration of new algorithms into proprietary packages is difficult at best, and standards for
sharing image data and results are lacking. We have developed an open-source software
framework to address these limitations called the Open Microscopy Environment. OME has
three components—an open data model for biological imaging, standardised file formats and
software libraries for data file conversion and software tools for image data management and
analysis.
The OME Data Model provides a common specification for scientific image data and has
recently been updated to more fully support fluorescence filter sets, the requirement for unique
identifiers, screening experiments using multi-well plates.
The OME-TIFF file format and the Bio-Formats file format library provide an easy-to-use set of
tools for converting data from proprietary file formats. These resources enable access to data
by different processing and visualization applications, sharing of data between scientific
collaborators and interoperability in third party tools like Fiji/ImageJ.
The Java-based OMERO platform includes server and client applications that combine an
image metadata database, a binary image data repository and high performance visualization
and analysis. The current release of OMERO (Beta4.3) includes a single mechanism for
accessing image data of all types–regardless of original file format–via Java, C/C++ and
Python and a variety of applications and environments (e.g., ImageJ, Matlab and CellProfiler).
Support for large images from digital pathology is now included. This version of OMERO
includes a number of new functions, including SSL-based secure access, distributed compute
facility, filesystem access for OMERO clients, and a scripting facility for image processing.
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