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Confocal microscopy is widely used in neurobiology for studying
the three-dimensional structure of the nervous system. Confocal
image data are often multi-channel, with each channel resulting
from a different fluorescent dye or fluorescent protein; one
channel may have dense data, while another has sparse; and
there are often structures at several spatial scales: subneuronal
domains, neurons, and large groups of neurons (brain regions).
Together with neurobiologists, we have designed such a tool,
FluoRender, choosing visualization methods to suit the characteristics of confocal data and a typical biologist’s workflow.
We use interactive volume rendering with intuitive settings for
multidimensional transfer functions, multiple render modes and
multi-views for multi-channel volume data, and include a series
of 2D (post rendering) image space methods as enhancements.
By integrating the interactive segmentation functions with a confocal visualization tool neurobiologists can easily extract complex
neural structures within their typical visualization workflow.
Research in biology often requires tracking individual cells over
time. FluoRender includes a 4D cell tracking workflow equipped
with the uncertainty footprint that is capable of self diagnosis
and correction for a higher accuracy than previous methods
whose evaluation is limited by manual examinations.
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