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S4 Note: Multiview fusion
A frequently used approach to partly overcome quality deficiencies in 3D microscopy
that are caused by attenuation and scattering of light along the axial direction is the
acquisition of multiple views from different perspectives [1, 2]. Such complementary
image stacks of a specimen can be obtained either by using multiple oppositely arranged
detection paths [2, 3] or by a rotation of the probe using a single camera [4]. Both
strategies for the acquisition of multiview images require a subsequent fusion step of the
information present in the individual views into a single consistent representation. The
benchmark dataset SBDE4 used for the tracking validation contains such a simulated
multiview acquisition, i.e., at each time point, two opposite images were simulated. To
fuse to complementary views, we use a segmentation-based fusion approach that
combines the results of separately applied segmentation on the different views to a
single segmentation image. As the image transformation of 180◦ was already known
from the benchmark generation step, the registration process was skipped.
Corresponding segments were identified using a histogram-based approach, i.e., a 2D
label histogram was filled by iterating over all voxels of both 3D segmentation images
and by successively increasing the 2D histogram bins indicated by the respective image
label pairs. Segments that were only present in one or the other image could be found
by searching for empty columns and rows of the histogram, respectively, and by copying
these segments without any further consideration into the new result image. In the next
step, the assignments of the remaining segments in both images were identified by
searching for the respective label pair with the maximum overlap. In the case of
segmentation fusion, it was not desired to perform a weighted average of the segments
but rather to use the better segment for the new image. This was accomplished by
simply selecting the segment with a higher FSMD value to the desired class of objects
based on the FSMD values of the segments and the seed points that contained the
information about the validity of the segment and the axial localization of the extracted
objects, respectively. The final segmentation image was then used for tracking.
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